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Foreword
by Stan Jensen
Amazing. For 100 years there has been a Department 
of Plant Pathology.  I have been fortunate enough to have 
shared two-thirds of that history and known nearly all of the 
faculty.  I would like to relate a little of how I was placed in 
this position and make some observations on the department 
back then. 
I was born and raised on a small general farm in the 
Missouri bluffs of northeast Nebraska.  I was active in 4-H 
for ten years on.  I graduated from high school in 1953, and 
in June of that year, I drove to East Campus in Lincoln, 
which I was familiar with since the engineering hall was the 
dorm for 4-H boys that showed livestock at the state fair.  At 
Agriculture Hall, I registered as a student and got a list of 
available student housing.  I found a nice basement apartment 
just two houses east of what is now Regents Hall.  Then, I 
went looking for a career and a job
I knew that I preferred plant science to animal science 
so I went first to the new agronomy department building, 
Keim Hall, where a student advisor filled me in on the 
career options in agronomy.  My next stop at the horticulture 
department in Plant Industry Hall was a bust.  It was a 
very small department, and no one was there to talk to me.  
However, the third area of agricultural plant science, which I 
had never heard of, was the Department of Plant Pathology, 
occupying the third floor.  When I arrived, I was promptly 
ushered into the office of the chairman, William B Allington.  
He advised me that most jobs in plant pathology involved 
research, teaching, or extension, and usually required a post 
graduate degree.  The work would be challenging but jobs 
were available and the pay was commensurate.  Then, he 
looked at my high school transcript and decided I could make 
the cut if I worked hard, and he offered me a part time job as 
a flunky in the greenhouse.  I was hooked.
When classes started in the fall, I reported to Fred 
Tepley, head of the greenhouse, and we went over my class 
schedule and identified hours where I could work at $0.75/
hr.  For the next year I filled pots, dumped and scraped pots, 
planted seed, watered plants, and got to know the faculty and 
their research projects.  It was not a large group.  Allington, 
in addition to serving as chairman, also did research in 
virology, John Weihing worked in Extension, Mike Boosalis 
taught and conducted research in fungal diseases, and Max 
Schuster researched bacterial and nematode diseases.  Each 
of the faculty taught graduate level courses in their area.  
Warren Burger was employed by the USDA-ARS to do 
research on wheat diseases as part of the ARS wheat research 
team. 
Things went well and I was invited to Saturday 
morning seminars, and Allington even issued me a cubical 
in the graduate study room.  He was elevating my study 
habits, which was great.  The department did not have 
many graduate students graduating, perhaps one per year.  
However, they were an eclectic lot.  Henryk Jedlinski was a 
Polish refugee who had survived both German and Russian 
prison camps.  Avi Livne and his wife, who came later, were 
from Israel.  Dick Hamilton was a family man who, after 
earning his degree, returned to Canada and later became 
chairman of both the Canadian and the International Societies 
of Plant Pathology.  Al Sharen was a Wyoming graduate 
who returned for further education and then moved on to a 
job with ARS.  Sue Tolin graduated and went to Blacksburg, 
VA, and later went on to be president of APS.  Al Bell was 
a Nebraska farm boy like me, who is still active in cotton 
research with ARS in Texas.  All were very intelligent and 
highly motivated, and the Department should be proud of 
them.  
At the end of my freshman year, I was looking for a 
full-time job, and Allington offered me a position as a field 
hand and lab technician with Schuster, who was stationed 
at Scottsbluff during the summer.  It was a good job where I 
learned plot work, thinning beets with a short-handled hoe, 
setting irrigation tubes, making culture media, and isolating 
bacteria, fungi and nematodes.  In other words, I was 
becoming more invested in technical plant pathology.  In the 
summer of 1956, we moved the lab from the kitchen of the 
huge old farmhouse that had been the center of operation, an 
office, lab, and dorm, to a new research facility on the east 
edge of the station campus (see attached figure).
I continued this work for Schuster for the next two 
summers until I finished my BS degree in Technical 
Agriculture.  As I considered my options for graduate 
school, Allington solved that problem by offering me an 
assistantship.  In those days that meant I would receive 
$2,000/year to conduct my own thesis research, but 
would also be assigned to a staff member to assist as a 
lab technician.  Allington recommended that with my 
background and experience I should bypass the M.S. and 
go directly for a Ph.D, and he recommended a committee of 
John Weihing, Mike Daly, Myron Brakke, Robert Johnson 
from biochemistry, and himself.  In the first year, he switched 
my work assignment to Weihing as the leg man for out-state 
testing.  
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Out-state testing was directed by any staff member who 
had experiments away from the campus.  I had responsibility 
for field plots in south Lancaster County, Halsey National 
Forest, and Scottsbluff.  I did the plot work and collected 
and analyzed the data.  It was an assignment that was passed 
along from one graduate student to the next so they could 
gain experience in field work and data analysis.  Later, I 
was assigned to work for both Daly and Brakke, as I will 
mention later.  In the mean time, I proposed and conducted 
my thesis project on the “Infection and Movement of Viruses 
in Plants.”
Upon graduation, I accepted a position with the USDA-
ARS at the new Northern Grain Insects Research Lab.  This 
was a newly created lab dedicated to work on two serious 
problems at that time, barley yellow dwarf virus and corn 
root worm.  My research there was primarily, but not 
exclusively, focused on studying the effects of the barley 
yellow dwarf virus on the growth and development of wheat, 
oats, and barley, and on vector transmission research with 
maize chlorotic mottle virus. 
This story comes full circle in 1979 when I was 
transferred back to Lincoln, where I remained until retiring 
in 2000, to work on plant stresses and their effects on 
sorghum diseases.  While my assignment was with the USDA 
Sorghum Research Unit, I also had the opportunity to work 
with corn.  I felt comfortable with this since I had experience 
with corn, and many of the diseases affected both corn and 
sorghum.
All the while, there were some significant changes in the 
departmental faculty.  Warren Burger had an opportunity to 
move within the USDA back to his home state of Wisconsin, 
and the USDA filled his position in the ARS Wheat Research 
team with a biochemist, Myron K. Brakke.  He gained fame 
due to his monumental break-through in virus purification 
using the technique called density gradient centrifugation.  
For this, and other contributions in virology, he was 
eventually elected to the National Academy of Sciences.  
A couple of years after Brakke was hired, the USDA 
added Ellen Moorhead to their wheat research team.  She was 
a serologist who had worked on the development of the Salk 
polio vaccine.  Her assignment was to produce antiserum 
from the viruses Brakke purified and develop new techniques 
for plant pathologists to use in disease diagnosis.
Glen Peterson was employed by the USDA-Forest 
Service to do research on tree diseases, and joined the 
department in 1958.  He was located in another building, 
but the department was expanding its capabilities and on the 
move.
These additions to the department greatly pleased 
Allington, who was always proud in noting that plant 
pathology at Nebraska did not arise out of the College of 
Agriculture, as was the case in nearly all other land grant 
universities, but rather it arose out of the botany department 
in the College of Arts and Science.  Therefore, in Allington’s 
view, the charge to the department was not just to farmers 
and agriculture, but rather to the greater field of science. In 
other state universities, plant pathologists were hired to solve 
all sorts of disease problems with a specific crop, which 
generally required a greater knowledge of the crop than of 
the pathogen.  In other words, an agronomist with a specialty 
in pathology.  At Nebraska, pathologists were hired for 
their expertise within a pathogen area whether it be a virus, 
nematode, bacterium, etc., rather than a crop, and apply their 
knowledge to whatever crop was afflicted.
Allington applied that principal when he had the 
opportunity and hired Joseph Michael Daly, a plant 
physiologist, who researched the biochemical interactions 
of fungal pathogens with their plant hosts.  His innovative 
research into the basic relationships between pathogen and 
host eventually led to his election to the National Academy 
of Sciences.  At that time, he and Brakke were the only 
members of the National Academy of Sciences at UNL.
During my student days, the previous chairman of the 
department, Robert Goss was asked to retire as dean of the 
graduate school when he turned 65 and he elected to move 
back into the department and researched on mycorrhizal 
fungi.  There was no room in the department so he set up a 
laboratory in the headhouse of the greenhouse.  Since that 
is where I worked, I had a lot of contact with him, and he 
amazed me.  Here was a man in his later years, undertaking 
research where a single experiment might last years.  It was 
basic research at its most basic level and he proceeded to 
produce some classic literature on the topic.
Stan Jensen working in the plant pathology lab at the Scotts Bluff 
Experiment Station circa 1956
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Mentioning Goss brings up the subject of the 
personalities of some of the faculty.  In the case of Goss, 
it was his story-telling ability and his endless experiences 
going back to his summer job while an undergraduate 
student, driving a stage coach team in Yellowstone Park. 
When he attended coffee breaks he was always the dominant 
conversationalist.
Allington was a depression era democrat.  For him, 
Paul Harvey, of ‘Rest of the Story’ fame, was a radicle right- 
winger.  As an advisor, he was excellent, pushing me into the 
toughest courses in botany and chemistry that the University 
had to offer.  He gave me guidance without directing me.  He 
loved flying and his family and he was greatly distressed 
when his son, Bob contracted polio and required a lot of 
therapy.  Brakke’s son also contracted polio and the two men 
spent long hours together at the therapists with their sons. 
A spinoff of this association came when Brakke needed a 
piece of lab equipment that was not available and Allington, 
with the aid of a machinist, fabricated the equipment which 
began the ISCO lab instruments, a very successful business 
Allington started with his sons.
John Weihing, the extension pathologist, was a veteran 
of D-day, and in the right mood, had some hairy stories to 
tell.  He was also one of the founders of Backyard Farmer. 
This is the longest running and still one of the most popular 
shows on ETV.  He went on to be director of the Scotts 
Bluff Station, and after retirement, became a Nebraska State 
Senator. 
Daly had the remarkable ability to see other possible 
solutions to research problems and was instrumental in 
showing graduate students how to analyze publications and 
research proposals.  He was also a chain-smoker.  When I 
worked in his lab he had a Petri dish-ash tray at each end of 
the lab bench, and when he really got to worrying about a 
problem, he would circle the bench with a cigarette going and 
a cup of coffee at each end. 
Every Saturday morning there was a departmental 
seminar and Brakke often appeared to be dozing in a corner. 
However, when the seminar was over he had the most 
poignant and penetrating questions.  Brakke’s ideas often 
exceeded available technology, and equipment had to be 
developed to make them work.  As an example, the high-
speed centrifuge had to evolve to meet the potential of his 
density gradient techniques.  
He saw the electron microscope as a practical tool to 
study and identify viruses and often went to the physics 
department where they had an EM service lab.  When the 
physics department closed the EM lab, he was given the 
responsibility for care and management of the instrument 
before it was moved to the basement of the Plant Industry 
Building.  I was assigned as his assistant in charge.  When 
I asked him what to do, he told me to read the operator’s 
manual, and if I got past page two, I knew more than he did.  
It was service work, but it was new and exciting.    
At that time, the state of science was advancing rapidly 
and there were new and exciting discoveries being made.  
It had been only seven years since Windell Stanley got the 
Nobel prize for describing a virus (tobacco mosaic virus) as 
a nucleoprotein.  Electron microscopy had shown the virus 
as a rod-shaped molecule.  The Watson and Crick description 
of DNA was reported in 1953, the year I started in the 
department.  The department has come a long way in the two- 
thirds of a century that I can recall, and I believe it is going 
to continue to expand and become more integrated at an even 
faster rate in the future.    
 
Stan Jensen
Retired Research Plant Pathologist, USDA-ARS
*Author’s note:
Sadly, Stan died unexpectedly September 29, 2020 shortly 
before this manuscript went to press.  I regret that he did not 
get to see the book published, however I am also grateful 
that he was willing and able to contribute his memories 
and experiences in the development and shaping of our 
department.
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Preface
The original idea for this book began unknowingly 
10 years ago when we were observing and celebrating the 
centennial of the Panhandle Research and Extension Center 
(PHREC) in 2010.  I composed an article documenting the 
history and development of plant pathology in Scottsbluff and 
it was included in a book of stories about other disciplines 
at the PHREC.  This event catalyzed my interest to research 
and write additional, similar articles on plant diseases in 
Nebraska.  Due to my life-long passion for history, this has 
been an enjoyable, cathartic escape from everyday duties, 
commitments, and stresses.  
Over the last 10 years, I have written dozens of 
historically-oriented articles pertaining to plant pathology 
and its development at the PHREC in Scottsbluff as 
well as the Department of Plant Pathology in Lincoln.  
Approximately one-half of the chapters appearing in this 
book are updated modifications of these articles, previously 
published in various scattered sources, including newspapers, 
professional newsletters, and grower-oriented, commodity 
magazines.  About a year ago, I began to consider collating 
all these articles and designing a vehicle to assemble them 
together into one volume.  Thus, this book is a result of those 
cumulative efforts, completed primarily with this purpose in 
mind.  In addition, I have written another 12 to 15 articles 
over the last year to include stories and events not previously 
covered.
However, another major reason for producing this 
publication at this time is to coincide with the centennial of 
the Department of Plant Pathology at UNL in 2020.  I wanted 
to document the department’s birth and development as well 
as historically look back on its growth and accomplishments 
over the previous 100 years of existence.  
I will apologize now because I am sure that I have 
forgotten, missed, or unintentionally excluded some event or 
person that others may have deemed important.  This book 
is not meant to be an all-inclusive review of all aspects of 
our department and discipline.  It is simply a collection of 
essays that focus on selected people, diseases, and historical 
events involving agriculture and plant pathology in Nebraska 
that have occurred since the 1880s.  The topics of the articles 
are those that have somehow appealed to me, or with which 
I have had personal experience.  Within these stories, I 
have tried to include the typical biographical content of 
departmental personnel as well as the historical backgrounds 
on specific diseases and their relationships with important 
crops associated with Nebraska.
I also need to recognize and thank the previous members 
of the department who have recorded its earlier past – Robert 
Goss, Mike Boosalis, and Stan Jensen.  I have drawn largely 
from their unpublished works, and without them my efforts 
would have been useless, and the completion of this volume 
difficult, if not impossible.  Any historical document is 
dependent upon someone else recording and archiving their 
interpretations or observations of previous events.  I hope 
that in the years to come, this book will serve as a critical 
reference, providing similar information for the subsequent, 
interested historians of our department.
The chapters in this book can be read independently 
in no particular order.  Although there is some overlap in 
content, they are broadly divided into five different sections, 
including articles focusing on the Department of Plant 
Pathology in Lincoln, the Panhandle Research and Extension 
Center in Scottsbluff, and stories of specific diseases of major 
Nebraska crops including sugar beets, dry edible beans, corn, 
wheat, and alfalfa.  All figures in the book are credited to R. 
M. Harveson unless otherwise stated.  
Bob Harveson
Scottsbluff, Nebraska
September 2020
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Department of 
Plant Pathology
1
1884 - Charles Bessey - Plant pathology informally began 
in 1884-1885 with the arrival of Charles Bessey.  This was a 
full two years prior to the establishment of the Agricultural 
Experiment Station in 1887.  Bessey was initially hired as 
the first station botanist, and also served as the first dean 
of the College of Agriculture.  He strongly promoted plant 
pathological studies and included plant diseases in his botany 
course in 1884.  Between 1885 and 1905 almost a dozen 
reports, papers, and bulletins were produced pertaining to 
plant diseases by Bessey and his students, which became the 
first plant pathology publications in Nebraska.
1890 - Roscoe Pound - student of Bessey (B.A. 1888 and 
M.A. 1889) and W. J. Webber (B.S. 1889 and M.S. 1890) 
independently reported violet root rot from alfalfa (caused 
by Rhizoctonia crocorum) from two distinct locations in 
Nebraska.  This proved to be the first Rhizoctonia disease 
reported in the U.S.  
Late 1890s - George Hedgcock - another student of 
Bessey’s (B.S. 1899 and M.A. 1901) that reported seeing 
severe outbreaks of an unknown diseases before 1888 from 
garden beets in Nebraska.   Today it is assumed to be the 
leafhopper-transmitted virus disease, beet curly top.
1904 - Haven Metcalf - obtained a Ph.D. from the 
agricultural botany department with a thesis entitled “A 
soft rot of sugar beet.”  The pathogen was a new bacterium 
identified as Bacterium teutlium, which also introduced 
bacterial techniques into the department for the first time. 
1912-1914 - Venus W. Pool - (former graduate student) 
discovered the sugar beet seedling rust pathogen (Puccinia 
subnitens) in Colorado on sugar beets for the first time, and 
correlated its unique and complicated life cycle with its 
alternate host, saltgrass. 2010 - Bob Harveson - reported a 
widespread epidemic of sugar beet seedling rust throughout 
the Nebraska Panhandle in 2009 and 2010, making it the first 
documentation of the disease in Nebraska and from a field 
infection in a century.  
1922 - George Peltier - generally credited with the discovery 
and first recognition of wheat steak mosaic virus from 
UNL’s research plots in Lancaster County.  He mechanically 
transmitted the pathogen to healthy wheat and corn plants 
using plant sap from symptomatic wheat plants.
A Chronological List of Significant Scientific Advancements, 
Discoveries, or Honors in Plant Pathology History in Nebraska 
Violet root rot in alfalfa  (Figure Credit: David Feltes, University of
Illinois IPM Extension Educator)
Disease cycle of the seedling rust disease pathogen
Wheat streak mosaic
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Mid-1920s - George Peltier - also noted the appearance of 
bacterial wilt of alfalfa (caused by Clavibacter michiganensis 
subsp. insidiosum) from Nebraska river valleys 
simultaneously with similar reports from Kansas, Wisconsin, 
and Illinois.  His work on this disease with the USDA’s H. 
M. Tysdal resulted in the winter-hardy, wilt-resistant cultivar 
“Ranger,” which was the first alfalfa cultivar developed 
utilizing a gene derived from a foreign source for disease 
resistance with corresponding desirable agronomic traits.    
1948 - Max Schuster - first identified bacterial wilt of 
dry beans, caused by Curtobacterium flaccumfaciens pv. 
flaccumfaciens from Nebraska.  The original report from 
South Dakota described bacterial isolates that were yellow-
pigmented.  Schuster identified another pathogen color 
variant (orange) in 1957 and a purple color variant in 1967 
with Anne Vidaver.  Bob Harveson discovered a fourth 
color variant (pink) of the pathogen in 2008.  All new color 
variants were found originally in Scotts Bluff County.
1949 - Max Schuster - first identified the false root-knot 
nematode (Nacobbus aberrans) from sugar beets near 
Mitchell, NE.  He later found this same pathogen infecting 
prickly pear cacti from uncultivated range lands in Scottsbluff 
and Sioux Counties, suggesting it was a nematode native to 
western Nebraska.
1952 - Max Schuster - discovered a new rust disease 
affecting one of the newly emerging crops in western 
Nebraska, safflower.  It was the first rust disease to 
demonstrate infection through the roots.
1954 - William Allington, Robert Staples (UNL 
entomology department), and Charlie Fenster (UNL 
agronomy department) - studied the spread and degree of 
damage caused by the wheat streak mosaic pathogen.  These 
studies established the epidemiology of the disease after a 
historically severe hail storm moved through Kimball and 
Cheyenne Counties the previous year.  
False root-knot nematode
The different color variants of the bacterial wilt pathogens growing 
in culture.  Beginning at the top and moving clockwise: pink, orange, 
yellow, and purple.
Alfalfa yields with cultivar “Ranger” on the left compared with another 
on the right  (Figure Credit: Panhandle Research and Extension 
Center)
Safflower rust
3
1960 - Mike Boosalis - found a sterile basidiomycetious 
fungus (later identified as Laetisaria arvalis) from 
Rhizoctonia root rot infected sugar beets from Scotts 
Bluff County.  It became one of the more widespread 
and successfully utilized biocontrol agents for managing 
soilborne pathogens.
1966 - Myron Brakke - first identified the vector (Polymyxa 
graminis) for wheat soilborne mosaic virus from Nebraska. 
1969 - David Wysong, Anne Vidaver, and Max Schuster 
- discovered and characterized a new bacterial disease of 
corn (Goss’s wilt, caused by Clavibacter michiganensis 
subsp. nebraskensis) from central Nebraska near Lexington.  
This disease essentially (not completely, but below levels of 
concern) disappeared in the early 1980s, but reappeared again 
throughout the Central High Plains in the mid-2000s, before 
spreading across the corn belt and into Canada.  
1970s - Anne Vidaver and James Van Etten - identified and 
characterized a novel bacteriophage (infecting Pseudomonas 
phaseolicola) that had a dsRNA genome and an external lipid 
membrane.  For many years it was the only virus known with 
these properties. 
1972 - Charlie Fenster (UNL agronomy department), Mike 
Boosalis, and John Weihing - conducted research for 15 
years on the stress-related root and crown rot disease of 
wheat.  The effects of the disease were reduced by varying 
planting dates for different regions based on the elevation 
of fields.  This disease was a major production constraint 
for many years in western Nebraska prior to this work, and 
recommendations are still being used today based on its 
results.
1974 - Myron Brakke - was the first person from UNL 
elected into the National Academy of Sciences.
Mid-1970s - Ben Doupnik and Mike Boosalis - discovered 
the effects on corn and sorghum stalk rots due to the process 
of “eco-fallowing.”  This reduced tillage cropping system 
was initiated in the early 1960s by Gail Wicks and Darryl 
Smika (UNL agronomy department) aimed at chemically 
controlling weeds and conserving soil moisture with a 
minimum of soil and crop residue disturbance.  Doupnik and 
Boosalis found that planting corn or sorghum into untilled 
wheat residue significantly increased yields and reduced 
stalk rot disease, presumably due to lower soil temperatures, 
higher soil moisture, and better weed control.
1976-1979 - Randall Carlson (graduate student) and Anne 
Vidaver - discovered and characterized a new bacterial 
disease of wheat (bacterial mosaic, caused by Clavibacter 
michiganensis subsp. tesselarius).  This disease was found 
suddenly and widespread from Scotts Bluff County in the 
west to Crawford County in western Iowa.  Similar to Goss’s 
wilt, it essentially disappeared by the early 1980s, but unlike 
Goss’s wilt, it has not reappeared in commercial fields since.
1980 - James Van Etten and Russ Meints (UNL biology 
department chair) - discovered and characterized a number 
of large dsDNA viruses that infected certain species of fresh 
water green algae.
1982 - Willem Langenberg and Eric Kerr - discovered 
the vector (Polymyxa betae) for beet necrotic yellow vein 
virus, a causal agent of rhizomania, in five of six sugar beet 
fields surveyed from Scotts Bluff County.  This was the first 
Growth inhibition of the Rhizoctonia root rot pathogen by Laetisaria 
arvalis on the right compared with the pathogen control on the left  
Bacterial mosaic on wheat
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time this organism was found directly infecting sugar beet 
roots in the western hemisphere, but was determined to be 
aviruliferous.  The virus disease was not identified from 
Nebraska for another decade. 
1984 - Anne Vidaver - was appointed as the first female 
in the United States to head a plant pathology department, 
and possibly the first female to head a traditional agriculture 
department.
1986 - Anne Vidaver - became the second woman to be 
president of the American Phytopathological Society. 
1984 - Joseph Daly - (a former member of the plant 
pathology department) was elected into the National 
Academy of Sciences.
1995 - Paula Flynn (graduate student) and Anne Vidaver 
discovered and characterized a new bacterial disease of 
milkweed (Ascelpias sp.), a potential row crop in Nebraska.
1997-1999 - Bob Harveson - discovered a group of related 
mycoparasites in association with several distinct Fusarium 
wilt infections, characterized their relationships with different 
form species of F. oxysporum, and demonstrated for the first 
time the ability of these fungi to serve as potential biological 
control agents for Fusarium wilt of watermelon.
2000-2002 - Anne Vidaver - served as the chief scientist for 
the USDA NRI competitive grants program.
2003 - James Van Etten - elected into the National Academy 
of Sciences. 
2013 - Bob Harveson and Melvin Bolton (USDA colleague) 
- identified the dry rot canker disease of sugar beets to be 
caused by a binucleate species of Rhizoctonia (anastomosis 
group – AG F) distinct from and previously assumed to be 
caused by R. solani.
Ascospores (left) and fungal structures containing spores (right) from 
one of the mycoparasites antagonistic to Fusarium oxysporum
Small infected sugar beet rootlet showing cysts of the rhizomania 
pathogen vector, Polymyxa betae
Dry rot canker
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2014 - Bob Harveson, Allan Nelson (Tarleton State 
University colleague), Febina Mathew (South Dakota State 
University colleague), and Gerald Seiler (USDA colleague) 
- identified and documented the parasitic plant Orobanche 
ludoviciana  (Louisiana broomrape) infecting sunflower 
plants in a production field in Kimball County.  It was the 
first report for any Orobanche species found parasitizing 
commercial sunflowers in the western hemisphere.
2014-2016 - Tamra Jackson-Ziems and Kevin Korus - 
first found a new and problematic bacterial disease in corn 
widely distributed throughout Nebraska production fields.  
It was identified as bacterial leaf streak (BLS) caused by 
Xanthomonas vasicola pv. vasculorum.  This was the first 
report of this disease in the U.S. and the western hemisphere, 
being previously reported only from South Africa. 
2015 - Bob Harveson and Kimberly Webb (USDA 
colleague) - identified an unknown, sterile fungus previously 
isolated from infected sugar beet seedlings from Box Butte 
County.  The fungus was identified as Rhizoctonia zeae 
and was characterized and demonstrated to be a potentially 
effective biological control agent for sugar beet root rot 
pathogens, particularly R. solani.
2015 - Stephen Wegulo - identified three isolates of 
Fusarium from a statewide disease survey as Fusarium 
boothii during a widespread epidemic of Fusarium head 
blight (FHB) from distinct sites in westerm Nebraska.  This 
was the first report for this pathogen species causing head 
blight.  Until this finding, F. graminearum was the only 
known pathogen in the U.S. for FHB. 
2016 - Myron Brakke, James Van Etten, and Anne 
Vidaver - became the only trio of faculty (in different 
years) to receive the Award of Distinction by the American 
Phytopathological Society (the highest honor given by the 
APS). 
2017 - Bob Harveson, Maher Al Rwahnih (University of 
California, Davis colleague), and Tongyan Tian (California 
Dept. of Food and Agriculture colleague) - identified a new 
viral pathogen as a member of the family Tombusviridae, 
based on electron microscopy, morphological features, and 
molecular techniques.  This represented the first report of a 
virus disease from commercial sunflower production in North 
America.
Sunflowers infected by the parasitic plant, Orobanche ludoviciana
Bacterial leaf streak
Sunflower plant infected by a new, unknown Tombusvirus
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Charles Edwin Bessey, Nebraska’s Charter Plant 
Pathologist
Charles Edwin Bessey was 
a highly respected botanist that 
played a major role in advancing 
botanical sciences in the U.S. in 
the 1870s-80s.  He also made 
essential contributions to the early 
advancement of plant pathology 
in Nebraska, blazing the trail for 
those succeeding him.  Yet, he 
never considered himself anything 
but a scientist, specifically a 
botanist.  Nevertheless, he is 
considered one of the first ten 
professional plant pathologists 
in the U.S.  He and his students 
produced the first publications 
in Nebraska concerning plant diseases between 1885 and 
1905.  Without a doubt, he was the most influential force in 
advancing the stature of the Industrial College and University 
of Nebraska in America in the late 19th century.
Early Education and Life in Iowa
He was born and raised on a farm in northern Ohio, near 
Milton on May 1, 1845.  His early education was from his 
father who had been a teacher.  His formal education was cut 
short after several unfortunate setbacks, including the death 
of his father.  He enrolled at Michigan Agricultural College 
in 1866, largely self-taught.  He initially planned to be a civil 
engineer, but became interested in the botanical sciences 
and graduated in 1869 with a B.S. degree.  After continued 
encouragement by professors, he decided to accept an 
assistantship in horticulture at Michigan Agriculture College 
and was given the responsibility for managing the college 
greenhouses.
At this time, newly formed colleges were foundering and 
struggling to find instructors.  In December 1869, he accepted 
a teaching position in botany and horticulture at Iowa State, 
another land grant school, beginning in the winter of 1870.   
He was awarded a M.S. from his alma mater in 1872, after 
which he was granted full professorship by Iowa State.  
Iowa State, like that of many other agricultural colleges 
at that time, offered a three month vacation over the winter 
for students and faculty.  Bessey used this time in 1872-73 
and 1875-76 to study at Harvard under the renowned botanist 
Asa Gray.  His ground-breaking work throughout the 1870s 
was so significant that he was awarded the Ph.D. from Iowa 
State in recognition of his contributions in botany and as a 
partial reward for what he had accomplished for the state 
of Iowa.  As a result of these events, he became nationally 
recognized and widely respected.  
Since his arrival in Iowa, Bessey had consistently been 
trying to elevate the school to a “real college” that would be 
known as an institution of learning rather than a trade school 
or model farm for agricultural studies.  The regents and other 
members of the governing board were insensitive to his idea 
that general science and academic scholarship should take 
precedence over the concept of an institution of vocational 
training.  By the early 1880s, he was becoming frustrated 
and restless with his situation, and began thinking of going 
elsewhere.
Bessey Moves to Nebraska
He turned down offers of professorship in California 
and Minnesota, and in June 1884, he learned he had been 
elected (without his knowledge) by the regents as Professor 
of Botany and Horticulture at the University of Nebraska.  At 
this time, the University was only 15 years old with a total 
enrollment of 373 students.  Initially, he declined as he was 
not interested in beginning a new program from scratch again 
like he had done at Ames with Iowa State.  Additionally, 
he saw himself as a botanist and not a horticulturalist.  
However, two months later, the salary offering was raised 
from $1,800 to $2,500 per year with the added administrative 
responsibility as dean of the Industrial (Agriculture) College 
as well as the first Experiment Station botanist.  There 
were significant growing pains and problems in the young 
University in the early 1880s.  In fact, the Industrial College’s 
standing was so low and poorly respected at that time it was 
referred to as an “educational Botany Bay.”  This time, he 
accepted the huge challenge and began in August of 1884, 
but with the understanding that a true horticulturalist would 
be hired at a later time.  
As soon as he arrived, Bessey began to collect data 
with reference to Nebraska grasses and the other plants of 
the state (botanical surveys).  These surveys were more than 
just a list of identified plants in the state.  He and several 
students (Roscoe Pound and Frederic Clements) also studied 
the distribution and origin of the plants, making it possible 
to classify botanical regions in Nebraska (see chapter 
on Bessey’s students).  He also promoted the concept of 
providing both classics and practical education and fought 
efforts to form two separate state universities (Industrial 
College and the rest of the University) twice (1889 and 
1915).  His charismatic personality and influence enabled 
the University of Nebraska to remain a single, unified state 
university.  
C.E. Bessey  (Figure 
Credit: UNL Archives)
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Hatch Act of 1887
 Bessey’s professional achievements were legendary, 
but perhaps the one most significant and profound was his 
role in passage of the Hatch Act.  He had long been a strong 
advocate for experimentation in the benefit and advancement 
of agriculture, believing that scientific demonstrations were 
critical and top priority.  He felt it was the mission of the 
Industrial College to conduct investigations that addressed 
real-life problems of farmers, and then annually report 
findings to both the regents and the constituents, followed by 
a final report at the end of each project. 
Based on what he had done in both Iowa and Nebraska, 
his stature among plant pathologists in the U.S. was powerful 
enough that he was consulted by the USDA when they 
considered beginning research centers in agriculture.  They 
requested his assistance in the wording of the bill.  He 
wrote the paragraph that identified and defined the research 
duties of the experiment stations as he viewed them.  His 
contribution was included verbatim as he wrote it and 
became an authoritative part of the bill that created the Hatch 
Act.  He worked diligently by writing letters of support to 
congressmen and senators, sent out petitions and circulars, 
anything he could do to help the cause. 
In 1887, the Hatch Act was passed, which established 
the Experiment Station in connection with the Morrill Act 
that had generated land-grant colleges back in 1862.  This 
legislation allocated $15,000 to each state for conducting 
agricultural research with the understanding that an annual 
report be given to the USDA and with periodic bulletins and 
guides made available to interested farmers and researchers. 
Bessey was able to successfully lobby for many of 
his policies within and without the University over the 31-
year span in Nebraska.  For example, in 1886, a full year 
before the Hatch Act was put into action, Bessey convinced 
the Board of Regents to consider the development of 
an agricultural experiment station and the importance of 
taking research to Nebraska’s citizens.  The passage of the 
federal bill a year later enticed the legislature into formally 
committing Nebraska to a long term program.  They took 
advantage of the promised funding by the USDA and created 
the Nebraska Agricultural Experiment Station.  Because of his 
expertise and savvy political skills in helping pass the Hatch 
Act, the University of Nebraska became known nationally as 
one of the most respected colleges in the U.S.
Teaching Methods
Bessey thought of himself first and foremost as a teacher 
and was known for his novel teaching methods.  By all 
accounts, he was greatly loved and admired by thousands of 
students over his 45-year career as a spectacular lecturer with 
a “captivating magnetism” and a “quaint, paternal cordiality.”  
Former student and successor to Bessey, Raymond J. Pool 
called him “one of the greatest teachers that the world has 
known.”  Shortly before his death, he estimated he had 
interacted with approximately 4,000 students, with an 
estimated 800 (20%) that had attained some form of national 
recognition in the field of botany.  He took great pride and 
pleasure in following the professional successes of his former 
students, and not just those in botanical-related positions.
His vision of a proper undergraduate education was one 
that mirrored the European style.  The traditional classroom 
setting was not enough.  He introduced the first compound 
microscopes to both Iowa State and Nebraska, and established 
the laboratory method of teaching (integration of lab 
exercises) into his classes instead of the traditional American 
technique of memorizing facts from books and repeating them 
orally to instructors.  
Bessey in his office  (Figure Credit: UNL Archives)
Bessey’s lab in about 1900  (Figure Credit: UNL Archives)
8
This concept of instruction is best demonstrated with 
the term “new botany,” and Bessey led the way.  It cited that 
research must replace collection and observation.  Any new 
information must be based on experimental inquiry rather 
than identifying dead plants and saving them in presses in 
the herbarium.  It further expanded the discipline of botany 
to include the study of plants as living organisms with needs 
for food and specific environmental conditions, making the 
related disciplines of physiology, pathology, ecology, and 
plant geography, now new branches of the “old” botany.
Research Philosophy
Bessey’s research philosophy was devoted to what he 
called “science in practice.”  This idea stated that science 
should have a definitive goal or purpose, and that it is most 
useful when put into applied practices.  He always felt a 
sense of obligation to share information with practitioners.   
Being a strong advocate of the national experiment 
station, he believed the college farm should function as 
an experimental lab, employed as a source of scientific 
knowledge rather than a profit-making business venture for 
students to copy and adopt.  He also thought that the college 
should consist of both instruction and experiment station.  As 
a result of the Hatch Act, the University became just that, a 
source of original research, experimentation, and publication 
as well as teaching.  The Experiment Station was part of 
the Industrial College, and was utilized for investigations, 
recording, and the dispersal of information.  This reasoning 
elevated the college from a trade school to a highly regarded 
institute of higher learning.
In the 1880s, agricultural studies in America were not 
highly regarded by other pure scientists, due primarily to 
their strong emphasis on application rather than a love of 
science for its own sake.  It was believed that the confusion 
between pure science and its applications was hindering 
intellectual discoveries and achievements.   
Bessey did not make this same distinction between 
pure science and applied research.  He recognized the 
division but did not believe that one was superior to the 
other.  All sciences and their discoveries had to be based on 
experimentation.  If agriculture were to be taken seriously, 
it must employ experimental procedures.  This is why he 
so adamantly supported the land-grant/experiment station 
model.  If properly implemented as designed, he believed that 
this model would provide the ideal intellectual environment 
for the integration of pure and applied sciences.  His 
powerful and influential character, widely known for stellar 
research and publishing, brought new light to the science 
involved in agriculture, and his works assisted in elevating 
the stature of agricultural research to levels of greater 
recognition and respect.
Administration
Bessey had a gift for administration, being called “the 
great harmonizer,” and leading scientists routinely consulted 
him on issues of policy, personnel, and research.  He was 
initially hired in Nebraska as the professor of botany, 
combined with stints as dean of the Industrial College on 
two separate occasions (1884-1888 and 1895-1909).  He also 
served as the dean of the College of Arts and Sciences from 
1888 to 1891.  In addition to his previous positions, Bessey 
was called to serve as chancellor of the University 3 times as 
acting chancellor (1888-1891) and chancellor ad interim in 
1899 and 1907, all assignments he did not pursue.  It was no 
secret that he disliked being drawn away from his botanical 
investigations.  Because of the duration of his interim 
leadership of the University, and the fact he was asked to lead 
three times, Bessey is often considered the fourth chancellor 
of the University of Nebraska.
Bessey was recognized as one of the pioneering 
leaders in botany in the early days of American agricultural 
development.  His former student R. J. Pool stated, “he laid 
the foundation of the present superstructure of American 
botany.”  The esteem by which his colleagues held him 
was highlighted through elected officer roles of numerous 
scientific societies.  He also served for 35 years as botanical 
editor for two of the more prestigious scientific journals, 
American Naturalist (1880-1897) and Science (1897-1915).  
Perhaps the crowning achievement honored to him by peers 
was being elected president of the American Association for 
the Advancement of Science in 1910.  
Bessey with his wife and the Walker sisters (on the right)  (Figure 
Credit: UNL Archives)
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Training Students
His rapport and relationships with the USDA increased 
greatly as more of his students gained positions in the 
bureau of plant industry after graduation.  By the 1890s, 
Bessey was training his students specifically toward federal 
service.  His standing with mentoring and preparing students 
snowballed throughout the nation, attracting the brightest and 
most promising students in the botanical sciences to come 
to Nebraska and study under his tutelage (see chapter on 
Bessey’s students).  
Botany Books
Bessey was a prolific author, publishing more than 
150 papers, articles, and reviews.  Further cementing his 
standing as an educator was his series of three revolutionary 
textbooks that dominated botanical teaching in the U.S. for 
more than 50 years.  His first book, Botany for High School 
and College, was composed at the request of a publisher in 
1880 after Asa Gray turned down the offer and recommended 
Bessey.  One of Bessey’s strengths as a scientist and 
teacher was his attention to foreign research and literature, 
particularly from Germany.  This first textbook was modelled 
on Julius von Sach’s Lehrbuch der Botanik.  The second 
book, The Essentials of Botany (1884), was less technical 
than the first, but became the most widely used botany text 
in the U.S., going through 7 editions.  The last book, entitled 
The Essentials of College Botany, was written in conjunction 
with his son, Ernst A. Bessey, who later became one of the 
more distinguished of American mycologists (see chapter on 
Bessey’s students).  It was essentially another edition of the 
first elementary text and published in 1914, a year before his 
death.
 
Taxonomic Classification
Bessey devised a classification system for flowering 
plants that proposed new evolutionary relationships among 
primitive forms of plants that has now become a modern 
standard.  The acceptance and adoption of this method led 
to drastic changes in the principles of the discipline of plant 
taxonomy.
The Nebraska National Forest 
Bessey was also a powerful voice for stewardship of 
the environment.  One of his most far-reaching and lasting 
accomplishments is the development of the Nebraska 
National Forest.  In 1890, he suggested to the federal 
government that trees should be planted in the vast Sandhills 
region of Nebraska.  His intent was to eventually produce 
wood products, which would proactively help to offset what 
was feared to be an eventual national timber shortage due to 
large fires, unregulated harvest, and the country’s growing 
appetite for wood products.  He believed that this activity 
would also create a wildlife sanctuary and help control soil 
erosion.  In 1891, the USDA Division of Forestry established 
a small pine plantation experiment in Holt County, which led 
to the creation of two forest reserves in 1902 by proclamation 
of President Theodore Roosevelt.  The reserves eventually 
became the Nebraska National Forest, the first and largest 
man-made forest in the world, which is now split into two 
ranger districts: the Bessey Ranger District in the Sandhills 
and Pine Ridge Ranger District sprawled across Thomas, 
Dawes, Blaine, and Sioux counties in northwest Nebraska. 
Together, they encompass nearly 142,000 acres, a timber 
reserve in one of the most unlikely locations in the country.
Conclusions
Bessey founded world-class botany programs within 
two remote, frontier prairie schools and brought recognition 
to both in the 1880s.  Additionally, he was a major force in 
emphasizing plant pathology and articulating its importance 
as a distinct and reputable new branch of botany.  His 
brilliant abilities as a teacher, administrator, and productive 
publisher catapulted his reputation and the institutions that he 
served (Iowa State and University of Nebraska) into the role 
of leaders in the botanical sciences, rivaling Harvard or Yale.  
His views and vision helped change the course of history in 
agriculture in Nebraska and the United States. 
Bessey Ranger Nursery  (Thedford, NE)  (Figure Credit: USDA 
National Forest Station)
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Bessey’s Students
Introduction
By the time of his arrival in Nebraska in 1884, 
George Bessey’s reputation and previous track record for 
successfully developing and promoting the experimental 
study of plant taxonomy and morphology almost immediately 
secured the recently founded University of Nebraska a place 
among the most outstanding locations for botanical research 
in the U.S.  At this time in American history, higher education 
was repositioning itself away from the memorization and 
delivery of textbook information to lectures that examined 
and discussed subject materials from various sources and to 
seminars, where professors included their students as near 
equals with the analysis and discussion of the topics.  
Bessey brought this concept of instruction and training 
into Nebraska with the implementation of several new 
programs.  One of the more celebrated and best known 
of these engagements was the Seminarium Botanicum, 
abbreviated by students as “Sem. Bot.”  This activity 
was begun initially and informally by Bessey and several 
students in 1886 as a scientific club that contained several 
different levels of membership based on degree of botanical 
knowledge.  Several years later, the Sem. Bot. held more 
formal meetings with another of these new programs, the 
botanical surveys.  The surveys were more than just a list of 
plants identified within the state; they additionally enhanced 
the work by studying plant origins and distributions, making 
it possible to classify the state into botanical regions.  The 
information gleaned from this initial effort later resulted 
in a seminal book written by Roscoe Pound and Frederic 
Clements on the ecology of plants in Nebraska.
These novel teaching activities and philosophies, 
combined with Bessey’s character and reputation, created an 
appealing enticement tool for ensnaring the most outstanding 
students nationwide.  In preparing students, he stressed 
research and laboratory methods and left behind a legacy 
of new scientists who helped expand the “new botany” into 
the 20th century in the U.S.  He purposefully prepared his 
students for service in the USDA’s new Bureau of Plant 
Industry (hereafter referred to as the BPI), of which many 
took advantage.
Shortly before his death in 1915, Bessey estimated that 
he had mentored or had contact with approximately 4,000 
students over the course of his career.  This article chronicles 
brief biographical stories of a selection of some of his 
more prominent students who went on to notable careers in 
their respective disciplines, but not just in botany and plant 
pathology.  They are presented here in no particular order.
Pound and Clements
Of all the thousands of 
students mentored over the 
career of Charles Bessey, 
the most spectacular and 
influential individuals 
may have been Nathan 
Roscoe Pound and 
Frederic Edward Clements.  
Together, they began the 
study of modern botanical 
ecology.  Their co-written 
book “Phytogeography of 
Nebraska,” was begun in 
1896 and published in 1898, 
and earned them both a 
Ph.D. degree.  This original 
book was inspired by the 
German botanist, Oscar 
Drude and modeled on his book “The Plant Geography 
of Germany,” describing botany in terms of “vegetation 
groups.”  It introduced some of the ecological methods and 
concepts that Clements later employed and perfected during 
his outstanding career.
Pound and Clements were both Lincoln-based natives 
and great friends, traversing Nebraska together in the 1890s, 
surveying and documenting its natural flora and plant 
communities.  They were exceptionally self-driven workers 
and gifted scholars, often found working in the laboratory 
at nights after crawling through the windows due to the 
University policy that prohibited students from being in 
buildings after hours.
Members of Seminarium Botanicum in 1896  (Figure Credit: UNL 
Archives)
Roscoe Pound  (Figure Credit: 
UNL Admissions)
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Roscoe Pound
Roscoe Pound was 
a child prodigy with an 
amazing memory, and 
considered to be near-
genius.  Born on October 
27, 1870, in Lincoln, his 
parents enrolled him at the 
University of Nebraska at 
the age of 13 to study with 
Bessey because they knew 
him to be the strongest man 
on the faculty and the only 
one that could mentally 
challenge their precocious 
son.  He received a B.A. 
(1888) and a M.A. in botany 
(1889) and began law 
school at Harvard. Despite 
his interest in botany, he 
was expected to follow in the footsteps of his father, Stephen 
Pound, who was the most influential and prominent judge in 
Lincoln.
Pound returned to Lincoln after one year in law school, 
due in part to his father’s illness.  He never received a 
law degree, but immediately passed the Nebraska bar 
and began practice in Lincoln, while also teaching law 
at UNL from 1890-1903.  Due to a continued interest in 
botany, he simultaneously directed the Botanical Survey of 
Nebraska from 1892-1902.  On the strengths of his book 
“Phytogeography of Nebraska,” co-authored with Frederic 
Clements, he received the first doctoral degree in botany 
awarded from the University of Nebraska in 1897.
From 1903 to 1907, Pound additionally served as dean 
of the UNL Law School.  After moving on to teaching 
positions at law schools at Northwestern (1907-1909) and 
the University of Chicago (1909-1910), he returned to 
Cambridge and taught at Harvard for another 6 years.  In 
1916, he was appointed to the deanship of the Harvard Law 
School and held this position for two decades until retiring in 
1936. 
Law Philosophies
Pound is best known for interpreting the law as an 
exercise in social engineering, a tool for solving societal 
problems.  His training as a natural scientist prompted him 
to visualize law in the same manner.  He saw law as a living 
organism and perceived that only those parts of the law 
that were useful should be retained.  He initially supported 
Franklin Delano Roosevelt’s New Deal in the 1930s, but late 
in life turned against its ideas, expressing concern about how 
this process had created a centralized federal system that 
controlled American life in an invasive manner.
By 1960, he had published 24 books and 287 major 
articles and addresses.  His five-volume work Jurisprudence 
(1959) was chiefly a summary of earlier writings, but still 
ranked among the most comprehensive of 20th century legal 
documents.  Today, his legal decisions are virtually unknown, 
but in his day, Pound was the most famous American 
jurisprudential thinker of the first half of the 20th century.  
Furthermore, he was largely responsible for making Harvard 
the first world-class law school in America.  
Even though he technically retired from Harvard law 
in 1936, he still served as a “roving professor,” teaching 
variable law subjects until 1947.  Nathan Roscoe Pound 
outlived two wives, dying on July 2, 1964, at the age of 93.
Clements
Frederic Edward Clements 
was another homegrown and 
exceptionally gifted scholar, born 
in Lincoln, NE, on September 
15, 1874.  He and his wife Edith 
Schwartz were both graduates 
of the University of Nebraska in 
botany, and they are widely credited 
as founders of the science of plant 
ecology.  At that time in history, 
they were considered by some as 
a husband/wife team equalling the 
Curies, and elevated the academic 
standards at the new university, 
putting it on the map as a leader in 
education.
Clements was awarded a B.A., M.A., and Ph.D. in 1894, 
1896, and 1898, respectively, all in botany under Bessey’s 
supervision.  His Ph.D. was awarded as a result of the 
innovative ecology book he co-authored with Roscoe Pound.  
Edith Schwartz earned her B.S. in 1898, and in 1906, she 
became the first woman to receive a Ph.D. at the University 
of Nebraska, also in botany.
Clements joined the faculty after completing his Ph.D. 
and by 1905 had produced a body of work that established 
him as the national leader in the modern discipline of 
plant ecology.  He was a strong advocate of Bessey’s “new 
botany” concept where botanical study emphasized research 
activities, microscopy, physiology, and lab experimentation.
Clements left UNL in 1907 to take the chair of the 
botany department at the University of Minnesota.  At this 
time, he was the leading scientist in the world in the field of 
ecology.  He stayed at this post until 1917, when he moved 
to the Carnegie Institution of Washington as a research 
associate; a position he held until retirement in 1941.  While 
with the Carnegie Institution, he was in charge of labs at 
Tucson until 1925 and later at Santa Barbara, CA, from 1925 
Roscoe Pound  (Dean of Harvard 
Law School)  (Figure Credit: 
Nebraska State Historical Society)
Frederic E. Clements  
(Figure Credit: UNL 
Archives)
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until his death twenty years later.  He worked at the Tucson 
and Santa Barbara labs during the winter, but spent each 
summer at his alpine lab on Pike’s Peak in Colorado that he 
founded with his wife Edith.
Clementsian Paradigm
His radical theories and views were both influential and 
controversial, known as the “Clementsian paradigm.”  His 
fundamental concept was that mature plant communities 
tended to resist change and that most of them were at 
equilibrium for the majority of the time with disturbances to 
the communities being rare.  These communities underwent 
stages that were comparable to living organisms, and 
plant communities were equivalent to a complex organism 
possessing a physiology that could be studied the same as any 
other living creature in a lab.  Additionally, he thought the 
final step of communities (stable state status) was determined 
by the particular climatic condition of that geographic area, 
and that these factors were heritable.
 Following the training and philosophy of his mentor 
Bessey, and his “new botany” concept, Clements attempted 
to create an ecological science based on Bessey’s model of 
laboratory physiology with its rigorous experimentation and 
quantitative techniques.  For example, it was possible for 
damaged range lands to be saved from poor practices such 
as overgrazing, but only if agriculture was based on sound 
ecological implementation.
His views were eventually challenged and disputed by 
others, falling from favor sometime after his death in 1945.  
However, he still built large numbers of devout followers 
within the Forest Service, the Soil Conservation Service, 
and among practitioners of range management.  Today, 
Clements is widely considered an important, groundbreaking 
figure in the history of science due to his pioneering 
work in ecological botany.  In fact, Sir Arthur Tensley, a 
contemporary ecologist and ardent critic of Clements’ work, 
wrote of Clements, “By far the greatest individual creator of 
the modern science of vegetation.”
Metcalf
Haven Metcalf was born in 
Winthrop, Maine on Aug 6, 1875, 
and was a botanist primarily 
remembered for his pioneering 
work in forest pathology.  
However, he contributed to 
science in other ways that are 
relatively unknown today.  
He studied at Colby 
College from 1892-1894, before 
receiving a B.A. and M.A. 
at Brown University in 1896 
and 1897, respectively.  While 
continuing his studies in mycology and bacteriology, he 
served as an instructor at Brown and Harvard (1897-1899).  
He also served as a professor of botany at Tabor College from 
1899 to 1901 before coming to the University of Nebraska.  
After arrival in Lincoln, Metcalf taught from 1901-1902 
while studying with Bessey.  As one of the few trained 
bacteriologists at that time, he became the first instructor of 
bacteriology in the University and introduced new bacterial 
techniques to the school.  
In 1901, a destructive, widely prevalent, wet rot of 
sugar beet was brought to his attention by a close friend 
and another Bessey student, G.G. Hedgcock (see below). 
Symptoms of the disease were curiously observed only on 
mature roots, starting at the distal tip and moving up the 
root toward the crown.  With the assistance of Hedgcock, 
Metcalf determined the disease to be of bacterial origin, 
and the pathogen was characterized.  It was identified as a 
Gram-positive, non-motile bacterium, white in color, but not 
viscous.  He concluded that it was a new disease with a never 
before described pathogen, naming it Bacterium teutlium.  
The etiology and analysis of this new disease became his 
Ph.D. topic, completing it in 1904.  Today, it is assumed 
that this pathogen is synonymous with a member of the 
genus Lactobacillus (L. teutlium), which is closely related to 
various lactic acid bacteria utilized for the production of acid 
from the fermentation of silage.
After completing a Ph.D., Metcalf went on to Clemson, 
where he was an instructor, and researched the rice blast 
disease in South Carolina until joining the BPI in 1906.  
He was appointed to head BPI’s new Forest Pathology 
Investigations, where he became a celebrated figure in 
forest pathology, working on white pine blister rust and 
chestnut blight.  His publication in 1909 was the first 
general USDA bulletin focusing on chestnut blight.  This 
seminal document was the first American response to this 
frighteningly devastating disease that was mowing through 
chestnut trees in the northeast.  It described the etiology, 
history, and symptoms of the disease and also made prescient 
recommendations on control measures such as eradication 
of infected trees, inspection of nursery stock before planting 
new trees, quarantines, and the establishment of blight free 
zones at the border of infected sites.
His leadership qualities forged a positive picture for the 
new forest service and built a reputation that enhanced the 
BPI’s image, further demonstrating its value to citizens.  His 
leadership is also illustrated by his service and activities with 
numerous scientific societies.  He was a charter member 
of the American Phytopathological Society (APS) as well 
as president of APS in 1914 and the Botanical Society of 
Washington in 1920.  He died on May 23, 1940.
Haven Metcalf  (Figure 
Credit: National Archives)
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Hedgcock
George Grant Hedgcock was born in August, Illinois, 
on October 5, 1863, in the midst of the Civil War.  He is 
generally credited with the first report of the beet curly 
top disease in the U.S. from Nebraska sometime before 
1888;  however, it was observed affecting table beets from 
a backyard garden.  This was several years before it became 
routinely problematic in sugar beet production, where it very 
nearly destroyed the fledgling industry in the western U.S.
After finishing high school, he taught in Lincoln public 
schools as well as served in an administrative role as a 
principal from 1882 to 1895.  He enrolled at the University of 
Nebraska working under the supervision of Bessey, obtaining 
a B.S. degree in 1899 and a M.A. in 1901.  He also assisted 
Metcalf with his work with the bacterial rot of sugar beets.  
From 1901-1905, he was the assistant pathologist with the 
USDA’s Mississippi Valley Laboratory.  In 1905, he produced 
BPI Bulletin number 90, which characterized crown gall on 
apple trees.  He never identified the pathogen (this was done 
several years later by E. F. Smith) but did suggest viable 
control measures such as wrapping grafts for protection from 
infection and spread. 
In 1906, Hedgcock was awarded a Ph.D. from 
Washington University in St. Louis and the Missouri 
Botanical Gardens with a dissertation entitled, “Studies upon 
some chromogenic fungi which discolor wood.”  Under 
the leadership of his close friend Haven Metcalf, the forest 
section gained respect and influence.  Metcalf made Perley 
Spaulding responsible for nursery and plantation diseases 
as well as forestry pathology problems in the eastern U.S.  
He further chose Hedgcock to serve in the west, surveying 
the diseases of the national forests as well as working on 
different rust pathogens and their associated diseases of 
conifers. 
He became the senior forest pathologist in 1928 and 
stayed in this role for the next decade until retiring in 
1938.  Like Metcalf, Hedgcock was also well known and 
highly respected by other powerful people.  Interestingly, 
as an example, at the age of 75 in 1938, he was specifically 
requested to remain in the USDA by President Franklin 
Delano Roosevelt.  Roosevelt wanted him to handle the 
litigation of forestry issues that emerged as a result of 
Canadian smelter factories and the damage suffered by 
American producers on crops along the northern border 
between the U.S. and Canada.
Hedgcock authored more than 100 publications on plant 
pathology and was active in various scientific societies.  He 
served as a charter member of the APS and a member of 
the Botanical Society of Washington (like that of his friend 
Metcalf) as well as numerous others.  George Hedgcock died 
in Maryland on June 1, 1946.
Woods
Albert Woods was born in 
Boone County, Illinois, near 
Belvidere on December 25, 
1866.  He received a B.S. and 
M.A. from the University of 
Nebraska in 1890 and 1892, 
respectively, while also serving 
as an assistant botanist under 
Bessey from 1890-1893.
In 1892, Beverly Galloway, 
the USDA’s first head of 
the Division of Vegetable 
Physiology and Pathology 
(DVPP), wanted to incorporate 
plant physiology into his new 
agency and began looking for 
the right man to lead this new project.  He felt quick action 
was needed to avoid a division of physiology and anatomy 
into separate groups apart from pathology.  His concept 
was to study physiology and apply its discoveries to plant 
pathology.
While at UNL, Woods had developed expertise and a 
background in plant physiology and ecology as a result of 
Bessey and his “new botany” concept.  Bessey recommended 
Woods to Galloway as the man to build up the work in 
physiology.  Woods was then appointed assistant chief and 
first assistant pathologist in USDA’s DVPP in late 1893, 
moving to assistant chief of BPI after it was organized in 
1905.  
As a result of his physiological interests and background, 
Woods became a pioneer in the neophytic discipline of plant 
virology research.  As the 20th century dawned, Woods was 
the leader of the so-called enzyme theory of viruses.  His 
assertion was different from either Martinus Beijerinck’s 
concept of a virus as contagium vivum fluidum (contagious 
living fluid) or Dmitri Ivanovsky’s bacterial theory.  Instead, 
Woods contended that disease by tobacco mosaic virus 
(TMV) was caused by imbalances or accumulations of 
oxidizing enzymes that were induced into affected plants by 
unfavorable external conditions.  This hypothesis was later 
disproved by H. A. Allard in 1916 by selectively destroying 
peroxidase and oxidase activities without losing infectivity 
from the sap of diseased plants.
Woods was also highly regarded, illustrated by his 
selection in 1905 by President Theodore Roosevelt to 
represent the U.S. at two different international agricultural 
and botanical conferences.  He remained in Washington 
D.C. until 1910, when he relocated to take the posts of dean 
and director for the College of Agriculture, the College 
of Forestry, and the Experiment Station at the University 
of Minnesota.  He reorganized the college’s agricultural 
curriculum and improved the department of administration.
Albert A. Woods  (Figure 
Credit: USDA National 
Agricultural Library)
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In 1917, he was offered the position of president at 
Maryland.  In the midst of the First World War, he became 
commander and trainer of the Student Army Training Corps 
located on the College Park campus.  He set standards that 
established the University of Maryland as a legitimate higher 
educational institution, shifting it from a purely agricultural 
school to include liberal arts and sciences as part of the 
curriculum, and by 1919, the college possessed 7 different 
schools.  In 1920, he oversaw the merger between the 
College Park and Baltimore campuses and became the first 
president of the University of Maryland system.  In fact, he 
improved the status and raised enrollment standards to the 
point that the university was accredited by the Association of 
American Universities in 1925.  In 1926, he resigned from 
the University of Maryland and returned back to the USDA 
where he remained conducting research until retiring in 1947.
Woods was very active in numerous scientific societies 
over his career.  He served as president of the American 
Horticultural Society and the Land Grant College Association 
as well as a fellow in the American Association for the 
Advancement of Science and a charter member of the APS.  
He died on April 12, 1948, shortly following a stroke.
Bessey
Ernst Athern Bessey was 
born February 20, 1877, the 
middle child of Charles and Lucy 
Bessey.  Of Bessey’s three sons, 
he was the only one to follow 
in his father’s footsteps.  All 
three sons were born in Ames 
IA, but moved to Lincoln, NE, 
in 1884 when Bessey accepted 
the offer of chair of botany and 
horticulture and dean of the 
College of Agriculture at UNL.  
The other two sons, Edward 
(1875-1910) and Karl (1878-
19??) were graduates of the 
University of Nebraska, but both 
became electrical engineers.  
Ernst graduated from high 
school in Lincoln in 1892.  He 
received B.A., B.S., and M.A. 
degrees in 1896, 1897, and 1898, 
respectively, all in botany.
From 1898 to 1901, Ernst was an assistant pathologist in 
the USDA’s DVPP.  Although not trained as a nematologist, 
while at this post, he investigated some of the first studies 
for controlling the root-knot nematode with chemicals in 
the U.S.  Beginning in 1900 in South Carolina, he tested a 
number of different products, including ammonium sulfate, 
formaldehyde, cyanide, and quicklime, among several others. 
Some exhibited useful nematocidal properties, but all were 
too expensive for practical use by growers.  He furthermore 
attempted to simplify the taxonomic confusion of this 
nematode by lumping all previously named species into 
one, Heterodera radicicola, and published all his findings in 
the USDA BPI Bulletin 217 in 1911, after several periodic 
delayed interruptions.
In 1902, he was promoted to lead the seed and plant 
introduction section of the USDA, and served as an 
agricultural explorer for them for two years.  During this 
period, he traveled throughout Russia, Caucasus, Turkistan, 
and Algeria collecting plant specimens to bring back to 
the U.S.  He has been credited with introducing shoots of 
the date palm and proving it was capable of commercial 
production in some areas of America. 
After earning his Ph.D. in 1904 from the University of 
Halle, Germany, Ernst joined the BPI as a pathologist (1904-
1908), stationed first in Washington and then placed in charge 
of the Sub-Tropical Laboratory and Gardens in Miami, FL.  
He worked for two years in Baton Rouge, LA, as professor 
of botany and bacteriology for Louisiana State University.  
Finally, in 1910, he moved to East Lansing, MI, where he 
became a professor of botany and mycology at Michigan 
State University and botanist for the Agricultural Experiment 
Station.  
During his 35-year career in Michigan, he became a 
famous mycologist and world authority on mushrooms.  He 
also served as chair of the botany department and dean of 
the graduate school at MSU.  Ernst was an active member 
of many scientific societies, particularly the Mycological 
Society of America (MSA), where he was president in 1941. 
He also joined the APS as a charter member with his father.  
He authored many articles in mycology, pathology, botany, 
Ernst Bessey’s mycological textbook (1935)
Ernst A. Bessey  (Figure 
Credit: cybertrufle.org.uk)
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and agriculture.  He co-authored the textbook “Essentials 
of Botany” with his father, published in 1914, and most 
impressively, wrote the first American textbook dedicated 
to mycology in 1935, entitled “A Text-Book of Mycology.”  
Ernst retired in 1946 as distinguished professor of botany and 
professor emeritus and died at the age of 80 on July 17, 1957.
Shear 
Cornelius Lott Shear 
was born near Albany, NY 
(Coeyman’s Hollow), on 
March 6, 1865.  He graduated 
from Albany State Normal 
School in 1888, where he 
discovered and developed a 
strong interest in botany and 
mycology.  After teaching 
for several years, he entered 
the University of Nebraska 
in 1894 to study under the 
guidance of Charles Bessey.
With Bessey’s 
recommendation, Shear 
worked for two summers as a 
special agent agrostologist and 
collected grass specimens that exhibited potential for forage 
development while he pursued a bachelor’s degree, which he 
earned in 1897.
While continuing his studies at UNL, he procured a 
permanent position as an assistant agrostologist with the 
USDA’s Division of Agrostology.  After being awarded 
a M.A. degree in 1901, he transferred to a position as 
mycologist and plant pathologist in the BPI due to his 
passion for fungi.  He worked on Texas root rot of cotton 
and black rot of grapes, however his ground-breaking studies 
of cranberry diseases became the subject of his Ph.D., 
awarded in 1906 from Washington University in St. Louis.  
He remained in the USDA until retirement in 1935, and was 
appointed the head of the USDA’s Division of Mycology and 
Disease Survey.
Shear was internationally known for his passion for 
mycology and as a taxonomist with the nomenclature of 
several important fungi.  He pioneered work involving the 
life histories of certain fungi, particularly with the chestnut 
blight pathogen and the causal agent of anthracnose with its 
Colletotrichum and Gloeosporium stages.  He furthermore 
collaborated with B.O. Dodge and studied Neurospora (Shear 
& B.O. Dodge, 1927), note the authority on this genus.  This 
lowly fungal mold soon became famous worldwide in the 
newly emerging field of genetics, and was also the model 
organism used by George Beadle (another UNL graduate 
in agronomy and genetics) for his Nobel Prize-winning 
research.
Shear was particularly gifted as a leader and organizer, 
and was a major force in the vision and creation of the 
American Phytopathological Society.  In 1908, he suggested 
to colleagues the concept of an organization that focused 
specifically on plant pathology.  This led to organizing an 
exploratory committee of prominent pathologists to discuss 
the formation of a new society.  The committee unanimously 
approved the idea.
Shear drafted and sent letters summarizing the meeting’s 
results and invited 130 other pathologists to take part in 
the organization of the newly proposed society.  Fifty-four 
people attended this meeting, held on December 30, 1908, 
in Baltimore, in conjunction with the convention of the 
American Association for the Advancement of Sciences 
(AAAS).  
The first annual meeting of the APS was held at Harvard 
Medical School in Boston, MA, December 30-31, 1909, 
with the attendance of 50 people.  Shear wound up as the 
first secretary-treasurer of the society and retained this 
thankless job for the first nine years of its existence.  He was 
instrumental in the creation and launching of the flag-ship 
journal Phytopathology and served on its first editorial board.  
He further served the APS as president in 1919.  
Although retiring from the USDA in 1935, he played 
an active role in plant pathology for many years.  He died 
on February 2, 1956, leaving behind a legacy of outstanding 
leadership with his role in the founding of APS, which 
is often considered his most impressive and far-reaching 
accomplishment.
Webber
Herbert John Webber was 
born on December 27, 1865, 
in Lawton, MI.  His family 
moved to Nebraska in 1883.  
He received both his B.S. 
(1889) and M.S. (1890) at the 
University of Nebraska working 
under Bessey while serving as a 
botanical instructor at UNL.  He 
worked as an assistant professor 
in botany at Washington 
University in St. Louis from 
1890 to 1892. 
In October 1892, Webber 
was offered a position as 
assistant pathologist with the 
USDA to assist Walter Swingle, 
with the specific purpose of 
establishing an experiment station in Florida to investigate 
diseases of citrus, particularly orange blight.  The station was 
established in central Florida near Eustis.  Although equipped 
Cornelius L. Shear  (Figure 
Credit: USDA National 
Agricultural Library
Herbert J. Webber  (Figure 
Credit: State Archives of 
Florida (Public domain))
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with the most modern tools available in the day, they could 
not solve the problem of orange blight and were unable to 
identify a cure.
Working on another different disease called foot rot, they 
were able to detect differences in response to disease among 
different rootstocks and successfully saw a reduction in 
disease severity.  This suggested some form of natural disease 
tolerance with certain rootstock varieties, but did not solve 
the problem completely.  Within two years, they were also 
able to identify and develop successful control methods for 
sooty mold and scab. 
After a freeze destroyed the orange crop in the winter 
of 1894-1895, both Swingle and Webber were recalled to 
Washington, leaving their studies incomplete.  However, their 
work with foot rot and the disease tolerant rootstocks ignited 
their interest in plant breeding.  It highlighted the importance 
of a new branch of plant pathology with physiology and 
breeding for disease resistance, and both Swingle and Webber 
went on to illustrious careers in breeding as a result of their 
experience in Florida.  Additionally, this experience forged 
a friendship between the two young scientists that continued 
for the rest of their long careers with a lasting relationship of 
collaborating and publishing together.
From 1897 to 1907 Webber served as the USDA’s 
physiologist in charge of plant breeding, while also 
working toward a Ph.D., which was awarded in 1901 from 
Washington University.  It was during this period that he 
oversaw the work of William Orton and his studies with 
breeding disease resistance to Fusarium wilt in cotton, 
cowpeas, and watermelons.  By 1902, Webber was USDA’s 
chief breeder of plants, and he persuasively urged USDA for 
increased funds for Orton and his brilliant investigations.
In cowpea, they tested different cultivars on wilt-infested 
soils for two years.  Through this method, a natural resistance 
to wilt was discovered within an existing cultivar called 
“Iron.”  More importantly, it was additionally noted that this 
wilt resistance was accompanied by a strong resistance to the 
root-knot nematode, which provided the first example of the 
development of multiple disease resistance in crops.
By 1907, Webber was considered the most outstanding 
breeder within the USDA, and Cornell University was able 
to entice him to New York to lead the new Department of 
Experimental Plant Biology.  The title of the department was 
officially changed to the Department of Plant Breeding in 
1909.  In 1912, Webber relocated to Riverside, CA, to direct 
the new Citrus Experiment Station, a branch of the Berkeley-
based Agricultural Experiment Station, and serve as dean of 
the subtropical agriculture department’s graduate school.
Interestingly, the departmental chair position at Cornell, 
vacated by Webber, was replaced in 1914 by Rollings A. 
Emerson, the former breeder at the University of Nebraska 
who initially used dry beans as his experimental model 
before converting to corn.  At Cornell, Emerson would go 
on to international fame as a corn geneticist and trainer of 
exceptionally remarkable students, two of which eventually 
became Nobel Laureates (George Beadle and Barbara 
McClintock).   
In 1913, decisions were made to provide more funding 
to expand the faculty and staff at the new citrus research 
center, however they wanted to relocate to a location in the 
San Fernando Valley near the rapidly growing city of Los 
Angeles.  It was Webber alone who continually voted and 
lobbied to keep the station at Riverside, recommending a site 
for the new buildings.  This space would eventually become 
the University of California at Riverside (UCR) campus.  
Webber’s strong personality and influence eventually 
convinced enough regents to remain at Riverside.  The 
regents cited Webber’s views and concepts, referring to him 
as “the greatest living authority on citrus culture.” 
Webber stayed in this position for the next 30 years until 
resigning as director of the center in 1929, and again in 1936 
as professor emeritus at age 70.  However, he continued his 
citrus breeding research, co-authored and published two 
volumes of the “The Citrus Industry,” considered the “Bible” 
of citrus growers.  The first volume was published in 1943 
and the second volume was published two years after his 
death on January 18, 1946.
Concluding Remarks
Charles Bessey effectively established a renowned 
botany program at two nascent frontier universities, 
mentoring thousands of students who became leaders in 
their own fields, and not just botany.  Some of these related 
disciplines included plant ecology, plant pathology, plant 
breeding, entomology, law, medicine, and parasitology.  
Bessy’s successful contributions in the teaching and training 
of stellar students rival the research accomplishments of 
another, and perhaps the greatest, American plant pathologist, 
Erwin Frink Smith.
Citrus experiment station near Eustis, Florida (1892)  (Figure Credit: 
Special Collections, National Agricultural Library, Beltsville, Maryland)
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Origin and Evolution of the Department of Plant 
Pathology
Industrial College
After the University of Nebraska was founded in 1869, 
the College of Agriculture was formed in 1872.  By 1875, 
the nascent college was struggling due to lack of student 
enrollment despite offering “free” room and board in the 
dormitory in exchange for labor on the farm.  In response to 
this problem, the Legislature enacted a law that merged the 
agricultural college with the College of Practical Science, 
Civil Engineering and Mechanics in 1877, claiming that 
“such branches of learning are related to agriculture and the 
mechanic arts.”  It is likely that this process was tried in the 
hope that the college would be strengthened after combining 
with another discipline;  thus, it became the Industrial 
College.
Plant Pathology Begins
1884
Plant pathology began 
informally in 1884 with the hiring 
of Charles Bessey as: (1) professor 
of botany in the Arts and Sciences 
College, (2) dean of the Industrial 
College, and (3) Experiment 
Station botanist.  Upon his arrival, 
Bessey strongly advocated for plant 
pathology.  During his inaugural 
speech, he encouraged the college 
to “undertake the study of plant 
diseases, particularly cereal rusts.” 
In fact, he included plant diseases 
the next year in his botany class in the Agricultural College. 
In the time period of his tenure in the Industrial College 
(1884-1904), he or his students/staff produced more than a 
dozen publications pertaining to plant pathology.  His annual 
reports as Station botanist included a number of disparate 
diseases such as Cercospora leaf spot in sugar beet (1892), 
wheat scab (1889), and a serious potato disease that caused 
an internal necrosis of tubers.  This storage disease later 
necessitated the creation of the Potato Disease Laboratory in 
Alliance in 1909.
1905 – Department of Agricultural Botany
In 1905, Bessey stepped down from his duties in the 
Industrial College and Experiment Station and went back to 
a full time position as chair of botany in the Arts and Science 
College.  Frederick DeForest Heald became the new Station 
botanist as well as professor and chair of the newly created 
and independent department called “Agricultural Botany” 
within the Industrial (Agricultural) College.  He had come to 
the University in 1903 as a physiologist, but interpreted his 
role in the college to be one based primarily on the research 
of diseases, thus the department additionally became a true 
research department for the first time.
1908
Heald resigned in Sept 1908 and left for the University 
of Texas at Austin.  He later settled at Washington State 
University where he produced several of the early and more 
influential textbooks on plant pathology, including “Manual 
of Plant Diseases” (1926), and “Introduction to Plant 
Pathology” (1937).
E. Mead Wilcox was hired as Station botanist and chair 
of the department soon after Heald’s departure.  He continued 
the trend for research to be largely pathological in nature.  
Potato diseases were a major focus with the installation of the 
Potato Disease Lab in western Nebraska due to special funds 
obtained from the Legislature.  Studies on Fusarium dry rot 
and Fusarium wilt conducted at this location resulted in both 
M.A. and Ph.D. degrees for George K. K. Link.  Additional 
investigations on Rhizoctonia stem rot, scab, and leaf roll 
were also addressed.
1918 – Department of Plant Pathology and 
Physiology 
The name of the department was changed to Plant 
Pathology and Physiology and all the botany previously 
taught in the Agricultural College (including plant pathology) 
was passed on to the botany department of the Arts and 
Science College.  Wilcox and several other members of 
the department resigned, leaving the department in the 
Experiment Station without a staff. 
1920 – Department of Plant Pathology
1920 marked a watershed year for the department.  
In the spring of 1920, George L. Peltier arrived from his 
Experiment Station position in Alabama and was appointed 
as Experiment Station plant pathologist and chair of the 
newly named “Department of Plant Pathology.”  Robert 
Whitmore Goss was also hired as assistant plant pathologist 
after leaving the USDA.  Both appointments had titles in 
the botany department of the Arts and Sciences College and 
all teaching of plant pathology was credited to the botany 
department.  The plant pathology department continued to 
remain primarily a department of research.  
Charles Bessey
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Research at this time was divided into two different 
phases, cereal rust investigations and potato disease studies.  
Therefore, Peltier was in charge of grain and forage diseases 
while Goss was assigned horticultural crops, primarily 
potatoes.  Peltier was instrumental in early investigations 
concerning the bacterial wilt disease of alfalfa that started 
to ravage crops throughout the midwest and plains.  Goss’ 
work with potatoes continued the Fusarium and Rhizoctonia 
studies begun a decade earlier as well as some of the first 
investigations involving the mysterious new and largely 
misunderstood virus diseases.  Goss also began studies 
involving bacterial diseases in dry beans (common and halo 
blights).
1933 
Peltier became chair of bacteriology in the department in 
the Arts and Science College on a half-time basis until 1937 
when he resigned from the plant pathology department to go 
full time in bacteriology.
1937-1949
R. W. Goss replaced Peltier as department chair, 
but reduced this position to half time in 1941 after being 
appointed dean of the Graduate College.
Extension in plant pathology began formally in 
1938.  Jesse E. Livingston was assigned an appointment in 
Extension on a half-time basis with the Experiment Station 
in order to keep programming closely related with research 
work.
Max Schuster (1946) and Bill Allington (1948) were 
hired by Goss.
1949-1961
This period marks very significant changes in the 
department, with a number of important and influential 
faculty hires: John Weihing (1950), Mike Boosalis (1951), 
Meeting in New York, 1961.  Backrow, from left to right: Schuster, 
Boosalis, Weihing, and Brakke.  Second step, far right: Allington. 
George Peltier Robert (Bob) W. Goss
Myron Brakke
John Weihing
Mike Daly
Bill AllingtonMax Schuster
Ellen Ball
Mike Boosalis
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and J. M. Daly (1955).  Goss resigns as department chair and 
reduced his appointment from one-half to one-fourth time 
while still handling administration responsibilities.  W. B. 
Allington (hired in 1948) was appointed chairman. 
Major changes in research concepts emerged with 
Allington’s leadership.  His idea stressed the need to move 
away from research based on crops and focus efforts more 
on the causal agents to give researchers greater freedom for 
investigating possibilities and not be limited by commodity.  
Thus, Max Schuster (hired in 1946) was assigned to 
investigate diseases of nematodes and bacteria.  Boosalis had 
responsibility for soilborne pathogens.  Allington took over 
virus diseases and Goss worked on mycorrhizal relationships 
with pine trees.  Finally, Daly studied host-parasite 
associations, primarily with rust initially, but later gained 
fame with his work on the biochemistry of toxins produced 
by Bipolaris maydis, the fungal pathogen that caused 
southern corn leaf blight.  This ultimately led to his induction 
into the National Academy of Sciences in 1984. 
John Weihing was made the first full-time extension 
plant pathologist in 1950.  The desire to maintain close 
relationships between research and extension began with 
Livingston’s tenure and was solidified by making special 
arrangements with the Extension Service, which allowed the 
extension pathologist to conduct research.
During this period, the University built new facilities 
(offices and laboratories) at the Scottsbluff Station.  These 
new facilities were made available to Lincoln-based 
personnel, and Schuster spent the summers in Scottsbluff 
doing field research where he investigated diseases of sugar 
beets, dry beans, and corn.
USDA Relationship
A cooperative research program was established between 
the department and the USDA Cereal Diseases Investigations. 
Myron Brakke (hired in 1955) and Ellen Moorhead Ball 
(hired in 1954) successfully worked in collaboration with 
Arrington on wheat virus diseases.  An agreement was made 
that work could spread beyond cereals and therefore new 
serological techniques for viral detection were also developed 
from the wheat work and implemented by Ball to create a 
system for commercially certifying virus-free seed potatoes.
1961-1964
Allington resigned as department chair in 1961 to devote 
more time to his research program.  Daly was appointed to 
replace Allington as chair.  
In 1964, Daly resigned his chairmanship and position 
in plant pathology and transferred to the Department of 
Biochemistry and Nutrition as a full-time position where he 
continued his work on the physiology and biochemistry of 
plant diseases.
Larry Dunkle Jim Van Etten
Donald Meredith Jim Steadman
Anne Vidaver Joe Semancik
Les Lane Jim Partridge
Stan Jensen Willem Langenberg
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Mike Boosalis was appointed as chair of the Department 
of Plant Pathology following Daly’s resignation in July 1964.
1964-1984
The mission of the department during this period began 
to focus on economically problematic diseases that had 
previously been overlooked or not addressed completely due 
to inadequate research funding and/or personnel, such as stalk 
rots of corn and sorghum and diseases caused by bacteria and 
viruses.  It also became obvious that the department needed 
additional extension plant pathologists for programming and 
for the conduction of applied research to address production 
problems for constituents.
Donald S. Meredith joined in 1964 in a newly created 
position in collaboration with the Department of Horticulture 
to work on the epidemiology of vegetable crop diseases, but 
resigned after three years for another position in Hawaii.  
This position was filled by James Steadman in 1969, and he 
collaborated effectively with plant breeder Dermott Coyne 
with the horticultural department to develop disease-resistant 
dry bean cultivars concerning white mold, rust, and bacterial 
blight.  Steadman was later appointed permanent head of the 
department in 2007.
In 1966, James Van Etten began his appointment in the 
department researching the biochemistry and physiology 
of fungal spore germination and development.  In the mid-
1980s, he first discovered and continued studies on a family 
of large, polyhedral, plaque-forming dsDNA viruses that 
infected certain eukaryotic unicellular Chlorella-like green 
algae.  These viruses encode for DNA modification and 
restriction systems which have resulted in a new source of 
restriction endonucleases.  The unique characteristics of these 
viruses allow them to be utilized as perfect model systems 
for studying DNA replication and gene expression in a 
photosynthetic eukaryote.
In 1971, Larry Dunkle was appointed to investigate the 
physiology of stalk rots of both corn and sorghum.  Dunkle 
took another position with the USDA at Purdue University in 
1978.  This position was refilled in 1980 by Gurmel Sidhu, 
and his emphasis was on Fusarium genetic studies.
Allington resigned as department chair and retired from 
UNL in 1968.  His position in virology was filled by Joe 
Semancik in 1969, who made some of the first studies with 
viroids as well as developed new purification methods for 
plant viruses.  He resigned in 1972 to return to the University 
of California-Riverside.  Anne Vidaver filled Semancik’s 
open position in that same year.  She established a world-
renowned program in phytobacteriology, particularly with 
Gram-positive, corynebacterial pathogens of wheat and corn. 
She was appointed head of the department in 1984.
Max Schuster left the department in 1974 and transferred 
to UNL’s Department of Horticulture, which left a gap in 
nematology expertise. 
A new virology position was filled in 1975 by Les 
Lane, who worked on the detection of plant viruses with 
new biochemical and biophysical methodologies.  The ARS-
USDA program expanded further with the addition of Willem 
Langenberg, who specialized in soilborne fungal-transmitted 
virus diseases and electron microscopy.
In 1978, James Partridge was hired to work in a new 
position to study corn and sorghum stalk diseases and 
utilize the concepts of understanding the diseases and 
their interactions with physiological, biochemical, and 
microbiological factors.
Stan Jensen was transferred in 1979 to the USDA cereal 
group in Lincoln from his previous virology position in 
South Dakota to work on stress physiology and its emphasis 
on all sorghum diseases.  He also initiated research projects 
on mycorrhizae on sorghum, and utilized this research angle 
to assist his role in a US-AID/INTSORMIL program to 
help improve sorghum production in South America as well 
as investigate genes controlling resistance to maize dwarf 
mosaic virus in sorghum.  Interestingly, Stan had assisted 
Max Schuster, as an undergraduate stationed in Scottsbluff 
during the summers, with field and laboratory research 
projects concerning diseases in western Nebraska in the 
1950s (see Foreword).
David Wysong Ben Doupnik
John WatkinsEric Kerr
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Extension Positions
Until 1964, there had been only one full-time extension 
pathologist (John Weihing) to serve the entire state and all of 
its diverse field and horticultural crops under highly variable 
and contrasting environmental conditions.  Furthermore, 
as Weihing’s concept of expanding research efforts with 
Extension continued and increased, it became apparent that 
more extension specialist positions were needed for properly 
servicing Nebraska citizens. 
David Wysong (1964), Ben Doupnik (1967), Eric Kerr 
(1967), and John Watkins (1975) were all hired during this 
period to address production problems statewide.  Wysong 
and Watkins were stationed in Lincoln but had statewide 
responsibility for corn, soybeans, and wheat.  New positions 
were assigned to Doupnik in central Nebraska at the South 
Central Research and Extension Center and Eric Kerr in 
western Nebraska at the Panhandle Research and Extension 
Center.  More detailed information on extension development 
is presented in another separate article.
1984-2007
1985 
Tom Powers was hired as the new nematologist.  His 
research program consists of developing new molecular 
methods for diagnosing plant parasitic nematodes as 
pathogens, invasive species, and documenting the 
biogeography of nematodes.  He also uses these techniques to 
further study the evolutionary biology of this group of plant 
pathogens.
1987 
Roy French was hired to fill the vacated position in the 
USDA-ARS unit previously held by Brakke to study the 
molecular genetics of virus diseases of wheat, particularly 
wheat streak mosaic.  He also developed diagnostic tools for 
the detection of plant viruses and studied the epidemiology 
and population genetics of their epidemics.  French retired in 
2013, but unfortunately passed away on November 6, 2018. 
Martin Dickman was hired in August.  His research 
interests focused on the molecular genetics of fungal-
plant interactions and the genes that regulate pathogenic 
development.  He resigned in November 2005 and moved 
to College Station, TX, where he became the director of 
the Norman E. Borlaug Center Institute for Plant Genomics 
and Biotechnology at Texas A&M University.  Sadly, Marty 
passed away unexpectedly on December 2, 2018.
1989
Gary Yuen was hired in March.  His research efforts 
have focused on the biological control of plant diseases 
caused by fungal pathogens, utilizing bacteria and other 
fungi that are determined to be antagonistic against plant 
pathogens, including Rhizoctonia and Pythium in turf grass 
and agronomic crops as well as Sclerotinia sclerotiorum, the 
causal agent of white mold.  
Amit Mitra was hired in October as a molecular plant 
pathologist.  He studies functional genomics and identifies 
growth promotors in plant pathogens as well as transforming 
cereal and legume crops and developing resistance in those 
transformed plants.
Tom Powers Roy French
Marty Dickman Gary Yuen
Amit Mitra Jim Stack
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1995
Ben Doupnik died after a long illness.  His position as 
extension plant pathologist at the South Central Research and 
Extension Center in Clay Center, NE, was replaced in 1997 
by James Stack, who had responsibility for corn and sorghum 
diseases.  Stack resigned in 2003 and accepted a position 
with Kansas State University after the transition of faculty 
positions from Clay Center to Lincoln with the closing of the 
SCREC. 
Willem Langenberg retired as USDA-ARS wheat 
virologist.  Due to the lack of sufficient funds to refill 
the position, additional funding for a new position in 
wheat virology was procured as a result of lobbying and 
Nebraska delegations to Congress.  This new position was 
filled in 1997 by Drake Stenger.  One of Stenger’s major 
accomplishments was the sequencing of the genome of the 
wheat streak mosaic pathogen.  Stenger resigned in 2006 to 
take another USDA position in California.  
Stenger’s position was filled in 2008 by Satyanarayana 
Tatineni, who has established a program that characterizes 
wheat viruses with the purpose of developing methods for 
rapid detection.  Tatineni’s program additionally studies how 
viruses cause disease utilizing molecular techniques that 
examine the interactions among the wheat plant host, the 
virus pathogen, and its vector. 
1998
David Wysong retired as extension plant pathologist in 
January after 35 years of service.  
Eric Kerr also retired as extension plant pathologist in 
March after 32 years in Scottsbluff.  
Loren Giesler was appointed as coordinator of the multi-
departmental clinic and diagnostician for plant pathology 
while completing his Ph.D. with Gary Yuen as his supervisor.
1999
Bob Harveson was hired in July to replace Kerr as 
the extension plant pathologist at the Panhandle Research 
and Extension Center.  He has statewide programming 
responsibility for specialty crop diseases and a research 
program that focuses on the integration of applied methods 
for disease management on sugar beet root rots, bacterial 
diseases of dry beans, and sunflower diseases.
Giesler resigned from the diagnostic clinic and in 
December was hired to fill Wysong’s vacant position.  His 
duties include extension programming for soybean, alfalfa, 
and ornamental diseases with research aimed at developing 
management strategies for emerging diseases of soybeans 
and landscape ornamental plants.
2000
Anne Vidaver temporarily left for Washington D.C. to 
serve as the chief scientist of USDA’s National Research 
Initiative Competitive Grants Program.  Jim Steadman served 
as the acting head of the department until Vidaver returned in 
2002.
Stan Jensen retired as USDA-ARS sorghum pathologist.  
Deanna Funnell-Harris was hired in 2002 to replace this 
vacancy.  Currently, she also serves as an adjunct professor in 
the plant pathology department.  She started a program that 
collaborates with the sorghum breeder to produce cultivars 
to be used for animal feed, a food-grade sorghum, and as an 
energy source.
James Alfano was hired to conduct research and teach 
in the area of molecular genetics of bacterial pathogens and 
their interactions with host plants.  He also investigated how 
bacteria infect plants and how these systems differ from 
bacterial infections in animals.  Alfano was one of several 
plant pathology faculty members that were also members 
of and housed in the Plant Science Initiative (PSI), an 
interdisciplinary research and training program in basic plant 
sciences, which started in 1999. 
Drake Stenger Satyanarayana 
Tatineni
Loren Giesler Bob Harveson
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The Nebraska Center for Virology (NCV) was 
established in the fall of 2000 under the NIH Institutional 
Development Award (IDeA) program.  The faculty is 
composed of researchers from various related disciplines 
such as virology, immunology, plant pathology, cell biology, 
neuropathology, microbiology, and genetics representing the 
University of Nebraska-Lincoln, the University of Nebraska 
Medical Center, and Creighton University.  Four members of 
the NCV are also members of the plant pathology department 
faculty: Jim Van Etten (co-director of the NCV), Hernan 
Garcia-Ruiz, and two research professors (David Dunigan 
and Irina Agarkova).
Plant and Pest Diagnostic Clinic Changes
After Giesler’s move from clinic coordinator to 
extension plant pathology specialist in 1999, a change was 
made with that position in the department.  The coordinator 
position in the integrated clinic (now encompassing plant 
pathology, horticulture, entomology, and weed science) 
was elevated to the level of an extension educator.  Jennifer 
Chaky was hired as coordinator in this new post with a 100% 
extension appointment with statewide responsibility of plant 
disease diagnosis.  Chaky resigned in 2007 for an industry 
position in Iowa.
Amy Ziems-Timmerman was hired in November of 
2007 to replace Chaky.  She was awarded her M.S. working 
on the bean pod mottle virus disease on soybean under the 
supervision of Loren Giesler in 2006.  At the end of 2011, 
she resigned from the clinic and transferred to O’Neill in 
northeastern Nebraska as a cropping systems-based extension 
educator to focus on integrated pest management with a 
specialization on plant diseases for Holt and Boyd Counties.   
Kevin Korus was hired to replace Ziems-Timmerman 
in May of 2012 after completing his M.S. in plant pathology 
and working on the evaluation of different diagnostic 
methodologies for Goss’s wilt disease in corn the year before 
with Tamra Jackson-Ziems.  Korus also earned a Doctor 
of Plant Health (D.P.H.) degree from the University of 
Nebraska in May 2016.  In September of 2016, he resigned 
as coordinator of the clinic to take a position in Florida where 
he is now an agriculture and natural resources extension 
agent in Alachua County, FL.
Kyle Broderick became the new coordinator of the Plant 
and Pest Diagnostic Clinic in April of 2017 to replace the 
vacancy left by Korus’ departure.  He received both B.S. 
and M.S. degrees from UNL with the latter being in plant 
pathology and focused on the management of the soybean 
cyst nematode using resistant varieties and seed treatments 
with Loren Giesler.
Jim Alfano Steve Harris
Josh Herr Lirong Zeng
Kyle Broderick Amy Ziems-Timmerman
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2001
Mycologist Steven Harris was hired and associated 
with the PSI.  He developed a research program with the 
purpose to elucidate and understand the process of how 
hyphal morphogenesis in filamentous fungi is controlled 
using Aspergillus nidulans as the model.  Harris resigned 
from his post in Lincoln in 2017 to accept a position as 
professor and head of the Department of Biological Sciences 
at the University of Manitoba, but still maintains an adjunct 
professorship title with the UNL plant pathology department. 
2004
Virologist Les Lane retired after 30 years of service.
2005
John Watkins retired in December from his extension 
and research position as cereal pathologist after 30 years.
Tamra Jackson-Ziems was hired as research and 
extension plant pathologist responsible for extension 
programming and applied research for corn and sorghum 
diseases, which replaced the position previously held by Jim 
Stack.
Stephen Wegulo was hired as research and extension 
specialist to replace the recently departed John Watkins.  
He has responsibility for diseases of cereals, forages, 
and ornamentals with a research program centered on the 
epidemiology and integrated disease management methods 
for wheat diseases, particularly Fusarium head blight (scab).
2007 
Anne Vidaver resigned as department head, and Jim 
Steadman was appointed to the position of department head.
2008-2019
2009
Jim Partridge retired after 31 years of service to the 
department.
Richard Wilson was hired as molecular mycologist in a 
position similar to that of Marty Dickman.  He established a 
basic research program focused on understanding the genetic 
and biochemical pathways that moderate the interactions 
between fungi and plant host.  His approach uses molecular 
technologies and economically important fungal pathogens 
(rice blast fungus Mycosphaerella oryzae and toxin-
producing fungi) as models to understand the relationships 
between pathogens and plant hosts.
2010 
Anne Vidaver retired after more than 40 years in the 
department as faculty and administrator.
2011
Gerry Adams was hired as professor of practice.  He 
provides expertise in mycology, forest pathology, and 
diseases of landscape trees and nursery and ornamental crops.
Bo Liu was hired as extension plant pathologist for the 
West Central Research and Extension Center in North Platte, 
but resigned two years later.
David Dunigan
Hernan Garcia-Ruiz
Irina Agarkova
Jim Van Etten
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2014
Four faculty positions were appointed during this year. 
Tony Adesemoye was hired in July and stationed at the West 
Central Research and Extension Center.  He resigned in 
April 2019 to take another position with a biological control 
company in Canada.
Sydney Everhart was hired and began in August.  
She established an effective, basic research program 
utilizing molecular genetic and genomic tools to study the 
epidemiology of soilborne fungal plant pathogens.
Hernan Garcia-Ruiz was hired in July as Nebraska state 
virologist.  His research interests involve the molecular 
mechanisms of viral RNA replication and antiviral RNA 
silencing.  He is a member of, and housed at, the NCV.
Lirong Zeng was hired in July as a molecular plant 
pathologist.  His research has focused on the identification 
and characterization of genes and signal transduction 
pathways that control plant immunity against microbial 
pathogens.  He is also a member of the PSI.
2015
Joshua Herr was hired in August with research 
interests focusing on the understanding of genomics and 
metagenomics of microbial interactions, particularly with the 
symbiotic relationships of mycorrhizal-plant interactions.  He 
is a member of the PSI.
2018 
Jim Steadman stepped down as department head and 
Loren Giesler was appointed to the position.
2019
Jim Steadman retired after 50 years of service.  Jim 
Alfano passed away November 21 after a battle with cancer.
Postlude
The plant pathology department at the University 
of Nebraska has undergone radical changes and grown 
tremendously in the 100 years since its humble beginning 
in 1920 with a total of two workers on the staff (Peltier and 
Goss).  The high-quality production in research, extension, 
and teaching by its faculty and staff over this time has 
brought worldwide recognition to the department and 
UNL.  The department has also exhibited admirable levels 
of diversity and integration, being the first plant pathology 
department in the world to appoint a woman (Anne Vidaver) 
as head.  Furthermore, the department also hired the first 
Asian (Gary Yuen) and first Black individual (Stephen 
Wegulo) as faculty members in the College of Agriculture.
In addition to three members of the National Academy 
of Sciences (Brakke, Daly, Van Etten), the department has 
also employed three members who have received the highest 
honor given by APS, the Award of Distinction (Brakke, 
Vidaver, Van Etten).
The department’s long record of success can be greatly 
attributed to the leadership of its directors and its stability. 
Between 1920 and 1964, four individuals served as heads: 
Peltier, Goss, Allington, and Daly.  Three additional heads 
administered the department between 1964 and 2018 
(Boosalis, Vidaver, and Steadman), with Giesler stepping up 
in 2018.
As of 2019, the department consists of: 17 state-
supported faculty (including an IANR vice president and 
vice chancellor); 2 USDA ARS-supported faculty; 2 active 
emeritus faculty; 2 adjunct professors; 1 adjunct assistant 
professor; 2 research assistant professors; 1 research full 
professor; 1 clinic coordinator; 4 post-doctoral fellows; 6 
visiting scientists; 7 courtesy faculty; 12 technical staff; 3 
administrative support staff; 21 graduate students; and a 
number of hourly student workers.    
Sydney Everhart Gerry Adams
Rich Wilson
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George L. Peltier, Pioneer of Plant Pathology in Nebraska
Education and Early Career
George Leo Peltier was 
born in Merrill, Wisconsin, on 
May 8, 1888.  He obtained his 
early education in the public 
schools of Merrill and Grand 
Rapids.  He attended the 
University of Wisconsin and 
received a Bachelor of Arts 
in June 1910.  The following 
year he spent as a high school 
science teacher in Wauwatosa, 
Wisconsin.  During the 
year of 1911-12 he held the 
position of teaching fellow in 
the Shaw School of Botany 
(Missouri Botanical Garden) 
while working on a master’s 
degree.  In June of that year, he received a Master of Arts 
(M.A.) degree from Washington University in St. Louis, MO. 
Between 1912 and 1916, he was employed by the University 
of Illinois as Associate Professor of Floricultural Pathology.  
After completion of the requirements for the Ph.D. at Illinois, 
Peltier was hired in 1916 as professor of plant pathology at 
the Alabama Polytechnic Institute (now Auburn University) 
and plant pathologist with the Alabama Agricultural 
Experiment Station where he remained before being lured to 
Nebraska.  In 1920, Peltier became the Nebraska Experiment 
Station plant pathologist, as well as chair of the new 
Department of Plant Pathology.
Plant Pathology Officially Begins in Nebraska
Although plant disease studies had been conducted 
at the University of Nebraska by Charles Bessey and his 
students since at least 1885, with a dozen or more reports, 
bulletins, and papers pertaining to plant diseases published 
up until 1905, 1920 was a watershed year for plant pathology 
in Nebraska.  This was the year when it was formally 
recognized as a separate entity apart from botany with the 
formation of a plant pathology department.  At this time, 
two major lines of research in the state emerged, including 
investigations into cereal rusts and studies involving 
soilborne potato diseases.  Research responsibilities were 
further divided into two major areas with Peltier taking the 
grain and forage crops while Robert W. Goss conducted 
investigations on horticultural crops, primarily potatoes.  This 
arrangement continued for the next 17 years until Peltier left 
to join the bacteriology department in 1937.
Peltier’s Work with Rhizoctonia
Peltier was an unusually versatile scientist, trailblazing 
the discovery and investigation of several new diseases 
and areas of plant pathology, including root rots caused 
by Rhizoctonia, bacterial wilt of alfalfa, wheat streak 
mosaic, and citrus canker.  His doctoral dissertation from 
the University of Illinois was one of the first of two major 
monographs in the U.S. involving Rhizoctonia (a similar 
study was published contemporarily by Benjamin Duggar 
at Cornell).  This work was a comprehensive, comparative 
treatment characterizing and differentiating the two species, 
R. solani and R. crocorum;  thus, it became a landmark in 
plant pathology literature, ultimately providing a much better 
understanding of this important pathogen.
Bacterial Wilt of Alfalfa
Alfalfa wilt, caused by Clavibacter michiganensis subsp. 
insidiosus, was first noted as a distinct disease in the river 
valleys of Nebraska and Kansas and from southern Wisconsin 
and northern Illinois in the mid-1920s, but it had undoubtedly 
been present in the U.S. for many years prior to that.  Indeed, 
Peltier stated in 1930 that the disease had been identified in 
mature plants from fields containing alfalfa stands that were 
more than 35 years of age, suggesting that wilt was not a new 
disease in the state but only recently recognized in the 1920s. 
As the forage pathologist in Nebraska, George Peltier 
was one of the first plant pathologists to work with the 
George Peltier  (Figure Credit: 
Alamy)
Peltier’s doctoral dissertation differentiating the Rhizoctonia species, 
R. solani and R. crocorum
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disease, and hypothesized that it was the primary factor 
responsible for dramatic decreases in alfalfa acreage in 
Nebraska in the 1920s.  In fact, enough concern was raised 
that the Nebraska legislature created a special appropriation 
of $25,000 for research dedicated to this disease (equaling 
more than $365,000 in 2019).  One of the successful results 
stemming from this research was the production of the 
first cold-tolerant, bacterial wilt-resistant alfalfa cultivar, 
“Ranger,” developed jointly by the University of Nebraska 
and USDA, and Peltier was actively involved with its 
development. 
Wheat Streak Mosaic
In 1922, Peltier observed a mosaic disease of wheat 
from Lancaster County, Nebraska.  He was able to inoculate 
and successfully reproduce similar symptoms in both corn 
and wheat by mechanical transmission using the juice 
from infected plants, proving definitively that its cause was 
of biological origin and not an environmental problem.  
Although it is uncertain today exactly which virus he was 
working with, Robert Staples and William B. Allington (UNL 
entomologist and plant pathologist, respectively) later opined 
that it was probable he was working with what is now called 
wheat streak mosaic virus, thus Peltier is generally credited 
with the first report of the disease, initially occurring in 
Nebraska. 
Citrus Bacterial Canker
The first observation of a plant disease considered to be 
bacterial canker in the U.S. was from Texas around 1910.  
Canker is thought to have been introduced into the U.S. from 
Japan on trifoliate orange seedlings sometime between 1908 
and 1911.  The bacterium quickly became endemic in the gulf 
states of Texas, Alabama, Mississippi, Louisiana, and Florida. 
Peltier was one of the original investigators of citrus canker 
during his time in Alabama.  He conducted seminal work 
on determining those environmental conditions that best 
promoted disease development and evaluated potential citrus 
cultivars and breeding lines for disease resistance.
Change of Duty in Nebraska
In 1933, Peltier accepted a half-time appointment as 
chair of the bacteriology department while also fulfilling 
his job requirements in the plant pathology department.  
Four years later (1937), he resigned from the plant 
pathology department to assume the full-time role as chair 
of bacteriology, which he held until his retirement in 1953.  
Interestingly, Peltier was also involved with military research 
in 1944-45 investigating the mass-production of penicillin 
for the war effort.  The primary objective for conduction of 
the experiments was to ascertain the most effective strains of 
Penicillium and most favorable media for cultivation of the 
fungus that would produce the greatest yields of penicillin.  
Under Peltier’s charge, the bacteriology department 
produced more than 100 quarts of penicillin in crude form 
with virtually all the product having been used in Lincoln 
hospitals for experimental purposes.  
Retirement  
After retiring from the University of Nebraska in 1953, 
Peltier relocated to Wisconsin Rapids, where he freelanced 
as a consultant for the cranberry growers in the area for a 
number of years.  He was also recognized for co-authoring 
“Laboratory Manual for General Bacteriology” with C.E. 
George and L.F. Lindgren.  This lab book, which was 
designed for nursing students, was widely used nationally.  It 
was first published in 1938, with 6 further editions published, 
the latest in 1967.  Peltier died in Tucson, AZ, in 1975 from 
bronchopneumonia at the age of 86.
George Peltier  (Figure Credit: Alamy)
Plant in the forground affected by bacterial wilt  (Figure Credit: UNL 
Deptartment of Plant Pathology)
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Robert W. Goss, Pioneer of Plant Pathology in Nebraska
Introduction
Today, the most serious and widespread disease of corn 
in Nebraska and other areas of the Central High Plains is a 
bacterial disease that has been known by several names over 
the years, including Nebraska bacterial wilt and leaf freckles, 
or leaf freckles and wilt.  However, the most frequently used 
and most widely accepted name is Goss’s bacterial wilt and 
leaf blight or simply “Goss’s wilt.”  This name was chosen in 
honor of Robert W. Goss, an early Nebraska plant pathology 
researcher and a former chair of the Department of Plant 
Pathology.
Education and Early Career
Robert Whitmore Goss was born May 28, 1891, in 
Fall River, Massachusetts.  After high school, he earned 
bachelor’s and master’s degrees at Michigan State College in 
1914 and 1915, respectively.  Between 1915 and 1919, Goss 
served for one year each as: (1) assistant plant pathologist 
for Michigan State College, (2) assistant professor for the 
University of Delaware and Agricultural Experiment Station, 
(3) the U.S. Army, and (4) the USDA Cereal Office scientist 
before being hired in 1920 as an instructor of plant pathology 
and assistant plant pathologist with the Agricultural 
Experiment Station at the University of Nebraska, where he 
spent the remainder of his career.  
He later completed a Ph.D. in 1923 in plant pathology 
from the University of Wisconsin, and became assistant 
professor of plant pathology at UNL.  By 1929, he had 
advanced through the ranks to professor of plant pathology.  
His reputation as both a teacher and researcher was 
undisputedly outstanding.  Although his interest in the 
principles of basic science was inherently natural to him, he 
strove to investigate and uncover their practical applications 
and how they could benefit the citizens of Nebraska.  By 
all accounts, he was a master of breaking down complex 
scientific concepts and translating them into language that 
was easily understood by growers.
Plant Pathology Officially Begins in Nebraska
Plant diseases had previously been investigated at the 
University of Nebraska since Charles Bessey’s arrival in 
1884.  However, 1920 was the formation year of the plant 
pathology department in Nebraska.  The department was 
formally recognized as a separate and distinct entity apart 
from botany and, coincidentally, both Peltier and Goss 
were hired in this same year, which further identified plant 
pathology as its own scientific discipline.   
After the arrival of Peltier and Goss, research was 
divided into two primary groups, rust diseases of cereals and 
soilborne root diseases of potatoes.  Peltier was assigned to 
the grain and forage crops while Goss investigated diseases 
of the horticultural crops.  Peltier then assumed the role as 
department chair.
Goss as the dean of the graduate college  (Figure Credit: UNL Dept. 
of Plant Pathology)
Extension circular concerning problematic diseases in potatoes in 
Nebraska Extension in the 1920s
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Potato Research
The majority of Goss’ research focus involved potato 
diseases, although he also studied bacterial diseases in dry 
beans (common and halo blights), a leaf spot disease of 
cherries, and Cephalosporium wilt of elm trees.  After 1930, 
much of the potato work was done at the newly established 
Box Butte Experimental Farm near Alliance, which had been 
developed to specifically study dryland crops in western 
Nebraska, with an emphasis on potatoes.  He conducted 
research on alternative crops, studying the effects of these 
crops grown in rotation with potatoes and evaluated the 
role of soil microbes with the occurrence of soilborne 
diseases caused by Fusarium and Rhizoctonia.  He also 
demonstrated that Streptomyces scabies, the causal agent of 
scab, was endemic to western Nebraska soils and widespread 
throughout the region.  
Goss was instrumental in establishing a seed certification 
program for potatoes in Nebraska, and was highly respected 
as a member of the potato industry for more than 20 years by 
personnel.  He recognized and understood the importance of 
an effective program and actively worked with UNL potato 
breeder W.O. Werner.
Pioneer of Virus and Viroid Diseases
Goss was among the first researchers in the U.S. to 
investigate the so-called “degeneration” or “running-out” 
diseases of potatoes, later shown to be caused by viruses.  He 
further discovered that the spindle tuber disease was spread 
among seed potatoes with cutting knives, and plants via 
infected pollen by insect feeding (aphids and grasshoppers).
Viruses are essentially very simple infectious molecules 
consisting of nucleic acid (RNA or DNA) covered with a 
protein coat or envelope.  The true identity of viroids was not 
determined until the 1970s and proved to be a completely 
new pathogen group consisting of a piece of naked, infectious 
RNA with no protein covering.  
Administrative Duties
With the departure of Peltier to the bacteriology 
department, Goss served as chair of the plant pathology 
department from 1937 to 1949.  In 1941, he was jointly 
appointed as the first full-time dean of the graduate college, 
reducing his commitment to plant pathology to one half-time. 
While in this position, he raised the standards of the entire 
University by laying a foundation for the improvement of 
teaching, research, and public service in the plant pathology 
department.  He resigned as chair in 1949 but continued his 
deanship until 1956 when he turned 65 and was forced to step 
down.  He returned to the department and investigated the 
relationships of mycorrhizal fungi and pine trees until retiring 
completely in 1959.  
He died unexpectedly in Honolulu, Hawaii, on January 
10, 1970, while visiting family.  He was buried in Geneva, 
NE with his wife, Betty, who predeceased him the year 
before.  As a further example of his dedication to students 
and staff at the University of Nebraska, he bequeathed 
a substantial sum of money to the Department of Plant 
Pathology, establishing the Robert Goss Memorial Fund, 
which has been used over the years to help graduate students 
and to purchase books for the departmental library.
Small, irregularly-shaped potatoes affected by the spindle tuber 
disease (right) compared with one healthy tuber on the left  (Figure 
Credit: Nebraska Agriculture Exp. Station)
Goss studying potato diseases in the greenhouse  (Figure Credit: 
UNL Dept. of Plant Pathology)
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The Genesis of Extension in Nebraska
Promoting agriculture and dispersing information to aid 
farmers is not a new idea in the U.S.  In fact, it goes back to 
at least the late 18th century as George Washington included 
the topic in his last presidential address to Congress in 1796.  
However, this concept was not initiated into reality until 1862 
when the Acts establishing the United States Department of 
Agriculture and the Morrill land-grant system were signed 
into law by President Lincoln.
By the turn of the 19th century, the new developments in 
agriculture made it evident that outreach efforts were needed 
to relay new scientific knowledge concerning agriculture 
from the scholars to the farmers.  Thus, this concept to “bring 
the University to the people” was formally realized when 
the Smith-Lever Act went into effect in 1914.  Its mission 
was to create a cooperative Extension Service that would 
stand side-by-side with research and teaching to fulfill the 
trinity of the land-grant concept.  More importantly, Smith-
Lever developed a partnership with the Federal government 
for supplemental funding aimed at assisting state and local 
governments in the presentation of information to farmers 
and rural citizens via written bulletins and local educational 
events (fairs, on-farm demonstrations, field days, etc.).  At 
its origin, cooperative extension was designed as the liaison 
between clientele and the university, helping to “translate” 
the scientific information into more understandable language 
for laymen with varying levels of education. 
Extension Begins in Nebraska – Farmers’ Institutes
Today, most people would consider agricultural 
extension a relatively new development.  However, in 
Nebraska, this is not the case.  Extension work was in 
operation before the Agricultural College began routinely 
attracting regular students and before the Agricultural 
College farm had been purchased in 1874-75.
Extension began in 1873-74 with the Farmers’ Institutes.  
They were sponsored largely by the University and were 
a huge agricultural force in Nebraska.  They were also the 
first attempt to transfer University instruction to the people 
of the state.  The institutes became a vital force in rural 
communities where the meetings attracted large numbers 
of attendees from surrounding counties that were packed 
into village buildings (often churches, school gyms, or 
auditoriums).  Nebraska citizens considered the emergence 
of the institutes in their communities exciting events rivaling 
county fairs or traveling circuses. 
These meetings were held over the winters and consisted 
of a day session with conversations of practical farm 
work and evening sessions with more formal lectures and 
presentations.  The meetings often recruited guest lecturers 
comprised of prominent growers and some faculty from the 
department.  By the 1890s there were scores of institutes 
around the state, and in 1896, the college assumed definitive 
An early field day tour at Scottsbluff Experimental Substation (1920s)  (Figure Credit: Panhandle Research and Extension Center)
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leadership in the new position of superintendent of farm 
institutes to organize these meetings.  
1913 marked the apex of this event with 240 institutes, 
but afterward began to decline with the emergence of the 
county agent concept.  The first agent employed in this role 
was V. S. Culver in Merrick County with others following 
similarly.  In 1914, the name of the department within the 
Agricultural College was changed to the Department of 
Extension Services and was organized to coordinate with 
the Experiment Station as part of the college.  By this time 
the Extension Service was proceeding with the help of the 
Federal government after receiving funding as a result of the 
Smith-Lever Act.
The county agent was a generalist, someone who assisted 
farmers in developing distinct lines of work, including 
cow testing, hog cholera eradication, new and better farm 
practices, or anything else that would improve farming in the 
community.  Another development soon emerged, and guest 
lecturers were no longer needed.  A new type of professional 
appeared at this time, the extension specialist.  
This specific faculty member had expertise in a 
discipline such as engineering, dairying, animal husbandry, 
etc., and was engaged to devote part of their time to conduct 
these interactive activities with the public.  They not only 
presented lectures, but also coordinated with the county 
agents and conducted demonstrations in fields all across the 
state.  They were designed to provide practical solutions 
Winter extension meetings characteristic of the Farmers’ Institutes
in the early 1900s  (Figure Credit: F. A. Welton from “Better Farming,” 
1928) 
for problems most troubling to farmers at that time.  The 
idea was that if farmers saw successful experiments on 
some farms, it could convince others to follow with similar 
practices. One example of this was the prevention of smut 
on oat seeds with formaldehyde treatments prior to planting.  
This concept and mission is still in place today within 
Nebraska Extension.
Dry bean field day 2017 in Scotts Bluff County  (Figure Credit: David Ostdeik and Panhandle Research and Extension Center
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The Amazing Stability of Extension Plant Pathology in 
Nebraska
Extension Plant Pathology Begins in Nebraska
Although extension activities had been previously 
in practice for more than a quarter of a century with the 
Farmer’s Institutes and county agents, the passage of the 
Smith-Lever Act of 1914 was the real catalyst for the 
expansion of Extension in Nebraska as it is known today. 
After 1920, the Department of Plant Pathology staff, which 
initially consisted only of George Peltier and Robert Goss, 
worked to some degree with producers and county agents, 
but not substantially as part of their appointment. 
Jesse Livingston and Arden Sherf
By the mid-1930s, it 
became evident that with the 
increasingly heavy workload of 
research and extension without 
an organized county agent 
program, more help in the area 
of plant diseases was in need.  
Extension plant pathology 
officially began in 1938 when 
the department was authorized 
to appoint an extension plant 
pathologist to take charge 
of the duties previously 
implemented by extension 
specialists in horticulture and 
agronomy.  Jesse E. Livingston 
was assigned the position 
of Extension Specialist on a 
half-time basis jointly with the 
Experiment Station in order to keep any extension programs 
closely correlated with the research.  
In 1946, Livingston was provided with a half-time 
assistant, Arden Sherf, who was given the responsibility of 
handling the plant pathology duties, including the newly-
created program, Outstate Testing.  Livingston transferred 
back to teaching and research in the department until 
1954 when he left to become head of the plant pathology 
departments at the University of Maine and later Penn State 
University. 
Sherf came to Nebraska in 1939 on a fellowship funded 
by the Nebraska Certified Potato Growers Association.  His 
studies were delayed by the second World War in which he 
served from 1942-1946 in the U.S. Navy.   He returned to 
Nebraska in 1946 and completed his Ph.D. in 1948, which 
focused on the bacterial ring rot disease of potato under R. 
W. Goss.  Sherf continued as extension plant pathologist until 
1949 when he took an extension plant pathology position 
at Iowa State University.  
Sherf eventually wound up at 
Cornell University and became 
well-known as a vegetable 
pathologist.  In fact, he later 
co-authored a prominent book 
with Alan MacNab on vegetable 
crop diseases called Vegetable 
Diseases and their Control in 
1976.
Outstate testing was a new 
cooperative program between 
departments and the Experiment 
Station that was established 
about 1945 by a Legislative Act 
to provide funding ($25,000) 
each year.  This funding 
permitted both demonstrations 
and exploratory field testing state-wide under the highly 
diverse Nebraska environmental conditions.  In 1948, this 
was enlarged to include projects evaluating entomology, 
horticulture, and plant pathology.  Under this platform, 
new extension programs were developed for managing the 
recently identified potato diseases, late blight and bacterial 
ring-rot.  
Full Time Extension Plant Pathology   
The first full-time position dedicated to extension plant 
pathology in Nebraska was appointed to John Weihing, who 
was hired in 1950.  Until 1964, he was the only extension 
plant pathologist in the state.  Interestingly, he accepted the 
post at approximately the same time he began working on 
his Ph.D. in the plant pathology department after receiving 
both his bachelor’s and master’s degrees in agronomy. 
Simultaneously, during this period, he conceived and 
produced the Nebraska Plant Disease Handbook, which 
was completed in 1954, the year in which he was awarded 
his doctoral degree.  He became one of the charter panel 
members of the long-running public television program, 
Backyard Farmer.  This popular program began in 1952 and 
continues today with participants from the plant pathology 
department.
In 1964, Weihing took a 2-year leave of absence 
in Erzurum, Turkey to help establish a new land grant 
university, called Ataturk University, as part of the United 
Nations Technical Assistance Program.  He returned in 
1966 and resumed his role in extension plant pathology in 
Nebraska.  
Jesse Livingston  (Figure
Credit: UNL Dept. of Plant 
Pathology)
Arden Sherf  (Figure
Credit: UNL Dept. of Plant
Pathology)
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David Wysong 
In Weihing’s absence, ex-
tension work was still ongoing 
and functioning successfully 
due to the efforts of the newly 
appointed David Wysong.  He 
came to Nebraska in April of 
1964 after completing his Ph.D. 
at the University of Illinois as 
the second full-time extension 
plant pathologist in the state.  
Wysong admirably filled in for 
Weihing as the only extension 
plant pathologist in the state 
during Weihing’s two-year stint 
in Turkey, holding statewide 
responsibility for diseases of 
all plants, both in commercial 
agriculture and home lawns and 
gardens.   
After taking up flying, Wysong developed a love and 
passion for viewing Nebraska from the air.  He became one 
of the pioneers in the development of aerial applications 
of chemicals on crops, conducting “operation safe” flying 
clinics to applicators.  These new programs significantly im-
proved the efficiency and safety of applying pesticides with 
airplanes.  With his new proficiency in flying, he conducted 
studies in collaboration with other extension specialists (Ben 
Doupnik and John Watkins) and demonstrated the efficacy 
of aerial applications for managing foliar fungal diseases of 
wheat (rust, Septoria blight, and tan spot) and powdery mil-
dew of sugar beets with Eric Kerr.
Wysong was active in the discovery and characteriza-
tion of the bacterial disease of corn, Goss’s wilt, in 1969 
with Anne Vidaver and Max Schuster (two additional Lin-
coln-based research faculty members), and identifed new 
inbred corn lines and hybrids that were tolerant to Goss’s wilt 
with Ben Doupnik.  
Extension Plant Pathology Expands Further
Although the University of Nebraska had both Weihing 
and Wysong on staff, it soon became evident that additional 
plant pathology specialists were urgently needed to properly 
serve the diverse agricultural systems in a state the size of 
Nebraska.  Thus, two new positions were created in 1967 and 
placed off of main campus sites to better service central and 
western Nebraska.  
Benjamin Doupnik
Ben Doupnik was hired and quartered at the South 
Central Research and Extension Center in Clay Center after 
completion of his Ph.D. from Louisiana State University.  
His appointment was 50% research and 50% extension, with 
a principle area of research on documenting the occurrence 
of mycotoxins in corn and wheat infections from fungal 
pathogens (primarily Fusarium spp.) and their effects 
on the health of animals and humans as well as devising 
techniques for their detection in seeds at harvest.  Doupnik  
collaborated with Wysong in new demonstrations of aerial 
fungicide applications on cereals and tested corn hybrids and 
germplasm for Goss’s wilt resistance.  
Another major area of investigation was the control of 
diseases associated with the conservation tillage practice 
called “eco-fallow” with Mike Boosalis.  Ecofallow was a 
1955 Backyard Farmer program panel (Pictured from left to right: 
Wayne Whitney (Horticulture), Bob Roselle (Entomology), John 
Weihing (Plant Pathology), John Furrer (Turfgrass))  (Figure Credit: 
UNL Dept. of Plant Pathology)
David Wysong  (Figure 
Credit: UNL Dept. of Plant 
Pathology)
Benjamin Doupnik  (Figure Credit: UNL Dept. of Plant Pathology)
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system for controlling weeds and conserving soil moisture 
in a crop rotational system with a minimum degree of crop 
residue and soil disturbances.  As a result of this work, 
Doupnik and Boosalis found that planting corn or sorghum 
into untilled wheat residue increased yields and reduced 
stress-related stalk rot diseases of sorghum dramatically, 
compared with conventional tillage practices.  These 
observations completely contradicted results of previous 
studies with other reduced tillage systems, presumably due 
to lower soil temperatures, higher levels of soil moisture, and 
optimal weed control.  Famers in Nebraska quickly adopted 
this practice into corn and sorghum production in the 1970s, 
with acreage in the state increasing from 200 acres in 1973 to 
an estimated 200,000 in 1979. 
Eric Kerr
Eric Kerr was also hired in 1967 soon after Doupnik.  
After growing up on a farm in Missouri, Kerr’s instinctive 
passion for agriculture drew him to the University of 
Nebraska, where he earned a Ph.D. in plant pathology 
working on nematode pathogens in wheat under the direction 
of Max Schuster.  In December, he assumed the position as 
the first full-time extension plant pathologist to be stationed 
permanently at the Panhandle Research and Extension Center 
in Scottsbluff, NE, where he remained until his retirement in 
March 1998.
Kerr came to western Nebraska as a trained 
nematologist, enabling him to immediately begin working on 
production problems due to this pathogen.  He determined 
the threshold levels of cyst nematode populations from 
field soils for justifying economical nematicide treatments 
for sugar beets.  He also studied the effects of the lesion 
nematode on corn and the carry-over effects of soils treated 
with nematicides in a corn-dry bean-sugar beet rotation, 
which was the standard in western Nebraska.  
He further developed a forecasting system with the 
extension climatologist, Albert Weiss, for predicting optimal 
time periods for applying fungicides for Cercospora leaf spot 
control in sugar beets.  This proactive system is still in use 
today, and is currently being managed by the Western Sugar 
Cooperative.  He also regularly collaborated with numerous 
Lincoln-based faculty with other projects, including the 
biological control of Rhizoctonia root rot in sugar beets with 
Mike Boosalis, aerial fungicide applications for controlling 
powdery mildew in sugar beets with Wysong, and control of 
white mold, rust, and common blight of dry beans with Jim 
Steadman, Dermott Coyne, and Gary Yuen.  His appointment 
was altered from 100% extension to 50% extension and 50% 
research in 1980.  This extension/research split position is 
still in effect today.
In 1971, Weihing 
moved to Scottsbluff to 
be the director of the 
Panhandle Research and 
Extension Center (at that 
time called the Panhandle 
Station), a position in which 
he remained until retiring in 
1984.  Weihing’s position 
was filled by Louis Palmer 
that same year, but Palmer 
only stayed four years 
before accepting another 
offer with the AID at the 
Rice Research Institute in 
the Philippines.
 
John Watkins 
John Watkins was hired 
in 1975 for Palmer’s vacated 
position after completion of 
a Ph.D. from North Dakota 
State University.  He worked 
closely with both Wysong and 
Doupnik on several projects 
involving chemical control 
methods for wheat diseases as 
well as collaborated with the 
conservation tillage work as they 
related to cereals.  His interests 
in fungal turf diseases also 
allowed him to lead the cultural 
and fungicidal management 
investigations with these diseases. 
His position was modified in 
1984 from 100% extension to 
75% extension and 25% research.
Louis Palmer (left) and James 
Steadman (right)  (Figure Credit: 
UNL Dept. of Plant Pathology)
Eric Kerr  (Figure Credit: UNL Dept. of Plant Pathology)
John Watkins  (Figure 
Credit: UNL Dept. of Plant 
Pathology)
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James Stack
In 1995, Doupnik passed away after an extended illness.  
His position at the South Central Research and Extension 
Center was filled in the spring of 1997 by James Stack, 
who came to Nebraska from industry with a biological 
control company.  His appointment in Clay Center was 
75% extension and 25% research with programming 
responsibilities for diseases of corn and sorghum.  
He immediately began working on a new disease 
appearing in Nebraska in October of 1997.  This little-
known disease was ergot of sorghum.  Its finding produced 
a great deal of concern and fear in the U.S. due to recent 
problems sweeping through South and Central America, 
causing economically devastating losses.  He participated 
in two emergency research efforts initiated in 1997 and 
1998, with others from Kansas and Nebraska, to address 
questions related to ergot biology and host-plant resistance or 
avoidance.
Another of Stack’s projects was the development of 
methodologies for detecting mycotoxins from harvested 
grain delivered to processing plants.  He also investigated 
new epidemics of Stewart’s wilt of corn, primarily due to 
the mild winters in the early 2000s that supported flea beetle 
(pathogen vector) survival.  
Stack additionally designed and established the Plant 
Disease Central website for the extension group that was 
set up to provide plant disease identification.  It was a 
trailblazing effort in the department that eventually was 
absorbed by UNL’s CropWatch, which merged with it in 
2012. CropWatch is a nationally recognized website devoted 
to producing and delivering research-based, timely crop 
production and crop pest management information from 
Nebraska Extension in the Institute of Agriculture and 
Natural Resources.
Unfortunately, Stack resigned in 2003 when the 
South Central Research and Experiment Station closed.  
He took a position at Kansas State University where he 
has now become full professor, Director of the Great 
Plains Diagnostic Network, and a fellow in the American 
Phytopathological Society.
Major Extension Changes
The two years, 1998-1999, marked another milestone 
period for extension plant pathology in Nebraska, similar to 
that of 1967.  Both David Wysong and Eric Kerr resigned 
and retired from the University of Nebraska in 1998, each 
contributing more than 30 years of service.  Two additional 
extension plant pathologists were hired the following year, 
filling the vacancies left by Wysong in Lincoln and Kerr in 
Scottsbluff.
Loren Giesler 
Loren Giesler 
completed his Ph.D. 
from the plant pathology 
department at UNL in 
1998 while working as the 
coordinator of the multi-
departmental clinic and 
as diagnostician for plant 
pathology.  His doctoral 
topic pertained to the 
biological control of fungal 
diseases of turfgrass, under 
the supervision of Gary 
Yuen.  One of his major 
accomplishments from this 
work was the discovery that 
the bacterium, Lysobacter 
enzymogenes, was an effective candidate for controlling the 
brown patch disease of turfgrass under field conditions. 
He was hired in December of 1999 as the new extension 
plant pathology specialist, replacing Wysong’s position 
with responsibility for research projects and programming 
associated with emerging soybean and turfgrass diseases.  He 
initially had a 75% extension and 25% research appointment 
that was later (2007) modified to a 90% extension post.  
Giesler began his career working with the soybean diseases, 
Phytophthora root and stem rot, and the beetle-transmitted 
virus disease known as bean pod mottle.  He also worked 
extensively with industry testing new chemical products for 
the management of additional fungal diseases of soybeans 
and turfgrass.  
Giesler’s research direction shifted towards soybean 
cyst nematode in 2008, where he has taken major leadership 
roles in both regional and national programming.  He also 
James Stack  (Figure Credit: UNL Dept. of Plant Pathology)
Loren Giesler  (Figure Credit: UNL 
Dept. of Plant Pathology)
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Harveson has studied the re-emergence of bacterial 
wilt of dry beans and its etiology for more than 15 years, 
as well as conducting some of the first research projects 
utilizing new copper-alternative chemicals for bacterial 
disease management in dry beans.  He has collaborated with 
the University of Nebraska’s bean breeder, Carlos Urrea, 
to develop locally-adapted dry bean and chickpea cultivars 
with better disease resistance to both bacterial and fungal 
pathogens.  
In collaboration with Sam Markell (North Dakota 
State University) and Febina Mathew (South Dakota State 
University), Harveson’s mirrored research trials from three 
geographically diverse sites and environments have identified 
optimal time periods for efficient usage of fungicides in 
the management of rust and Phomopsis stem canker of 
sunflowers within the Great Plains, as well as quantifying 
damage to sunflowers due to Rhizopus head rot.  
Further Changes in Extension Plant Pathology
Nebraska Extension and the Department of Plant 
Pathology experienced another watershed year in 2005. 
John Watkins retired after serving as the department 
extension cereal pathologist for 30 years.  Two positions 
were appointed to Tamra Jackson-Ziems and Stephen 
Wegulo, filling the positions vacated by Stack and Watkins, 
respectively.  
was highly involved with the creation and deployment of 
nationwide federal programs monitoring and preparing for 
soybean rust after its presence was first identified in the U.S. 
in the fall of 2004.  In September 2018, Giesler stepped down 
from the extension specialist position to become head of the 
Department of Plant Pathology, replacing Jim Steadman who 
subsequently retired in 2019. 
Bob Harveson
Bob Harveson was hired in July 1999 as an extension 
plant pathology specialist stationed at the Scottsbluff-
based Panhandle Research and Extension Center, replacing 
Eric Kerr after his retirement in 1998.  He arrived in 
Nebraska after completing a Ph.D. at the University of 
Florida where he worked on Fusarium wilt diseases of 
tomatoes and watermelons and the characterization of 
several mycoparasites and their potential as antagonists 
and biological control agents for the fungal pathogens of 
these diseases.  His appointment is currently 50% research 
and 50% extension with programming responsibility for 
specialty crops and a research emphasis on sugar beet root 
rots, bacterial diseases of dry-edible beans, and sunflower 
diseases.  
He has extensively employed field disease surveys 
and disease diagnostics to establish needs for research and 
extension programming.  The diagnostic lab at Scottsbluff 
has processed more than 27,000 total (plant and soil) 
samples since 2000 for disease identification.  An early 
accomplishment was identifying the individual pathogens 
involved in a multiple root disease complex in sugar beets. 
He is now focusing on integrated biological, cultural, 
chemical, and predictive methods of management for this 
complex.
The Extension plant pathology team in 2000.  From left to right: Loren 
Giesler, John Watkins, Bob Harveson, and Jim Stack.  (Figure Credit: 
UNL Dept. of Plant Pathology)
Bob Harveson 
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A major activity in Wegulo’s extension program is 
conducting annual wheat disease surveys.  This process 
consists of a series of fi eld surveys conducted each season 
across Nebraska to determine the predominant diseases 
within that particular growing season.  Representative fi elds 
from all wheat-producing regions of the state are included 
and results are shared with agricultural news outlets and 
published in CropWatch.   
Wegulo’s research has focused on Fusarium head blight 
of wheat, also known as scab.  He has also demonstrated 
highly successful grantsmanship, being awarded several large 
federal grants targeting mite-transmitted virus diseases of 
wheat including Triticum mosaic, wheat streak mosaic, and 
High Plains wheat mosaic.  
Concluding Remarks
Since the mid-1950s, the number of full-time equivalents 
(FTEs) for extension plant pathologists nationally 
has increased dramatically, but the number of 100% 
appointments has decreased.  Today, more than 70% of 
extension specialists in the U.S. now have split appointments, 
usually with research, illustrating the growing demand for 
specialization of the extension specialist.  The University of 
Nebraska presciently noted and acted on this need years ago 
when they modifi ed the 100% extension appointments of 
Watkins, Kerr, and Wysong in the 1980s by adding research 
FTEs. 
The University of Nebraska has always stressed the 
importance of Extension in fulfi lling the mission of the 
University to serve the people of the state.  Mike Boosalis, 
while head of the department, confi rmed this fact in his 
unpublished document on the history of UNL’s plant 
pathology department (1964-1984).  He credits Arden Sherf, 
John Weihing, and David Wysong for pioneering the early 
Tamra Jackson-Ziems
Jackson-Ziems was 
hired in 2005 to replace 
the departed Stack with 
statewide programming 
responsibility for corn and 
sorghum diseases.  Her 
initial 75% extension and 
25% research appointment 
was changed in 2015 
to a 3-way split of 80% 
extension and 10% each 
for research and teaching.  
She developed a new and 
very popular 1 hour course 
in the department called 
“Plant Diseases Across 
Nebraska,” so her time on this course required formal credit.  
She brought a background and expertise in nematology 
to the department.  Therefore, one of her fi rst activities 
upon arrival was to conduct a comprehensive, statewide 
nematode survey of Nebraska cornfi elds.  She found the 
lesion nematode to be the most common and prevalent during 
this project.  She also became heavily involved with and took 
charge of further studies concerning the re-emergence of the 
bacterial corn disease Goss’s bacterial wilt and blight.  
During 2014-2016, an unfamiliar bacterial disease of 
corn called bacterial streak emerged from Nebraska and 
later other adjacent states.  She assembled a multi-state team 
of pathologists that identifi ed the disease for the fi rst time 
in the United States.  Jackson-Ziems has since focused her 
program on studying this new problem and its eff ects on 
corn production in the state.  Her lab also documented its 
widespread presence across Nebraska.  She has established 
a well-known and respected extension program for corn 
diseases and is commonly invited to travel regionally and 
nationally to make presentations at seminars and conferences.
Stephen Wegulo
Wegulo was also hired in 2005 to replace Watkins 
as an extension specialist covering small grain, forage, 
and ornamental crops.  He came to Nebraska from the 
University of California-Riverside where he was a specialist 
in cooperative extension with responsibilities on diseases of 
ornamental crops.  He received both his master’s and Ph.D. 
degrees in plant pathology from Iowa State University.  His 
master’s research assessed the benefi ts of using fungicides 
to control foliar diseases of seed corn.  His doctoral work 
involved cultivar resistance and epidemiological studies of 
white mold of soybeans.  His initial appointment of 75% 
extension and 25% research was changed to 60% extension 
and 40% research in 2011.   
Tamra Jackson-Ziems  (Figure 
Credit: UNL Dept. of Plant 
Pathology) Stephen Wegulo showing wheat farmers how to identify a wheat 
disease  (Figure Credit: Stephen Wegulo)
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days of Extension in Nebraska, paving the way for those 
of us that have followed.  He also relates the diffi  culties 
associated with their jobs, requiring them to work well 
beyond the standard 40-hour week, often spending agonizing 
hours traveling the state under highly variable weather 
conditions.  Boosalis quoted, “It is amazing and a tribute to 
the dedication of the early extension plant pathologists that 
they accomplished so much in addressing many of the major 
disease problems in a state as vast as Nebraska.”    
This concept of interweaving applied research and 
extension is still in place and functioning successfully.  It 
has been 70 years since Weihing’s hiring as the fi rst full-time 
extension specialist position in 1950.  Within that period of 
time, only ten additional individuals have been employed for 
the four positions that are still in place.  As of 2020, only two 
of these assignments have served less than 15 years.  This has 
been and continues to be a very healthy and stable position 
indeed!  
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Plant Pathology Department Heads
Introduction
As the Department of Plant Pathology at the University 
of Nebraska approaches its centennial year, it has been 
blessed with an amazingly stable degree of administration 
and leadership.  Over this 100-year period, the department 
has been led by eight individuals, with the newest addition 
(Loren Giesler) taking the reins in 2018.  This article will 
present biographical sketches on those that have served as the 
department head in the wake of the two original department 
pioneers (Peltier and Goss).  Michael Daly also served as 
head for three years (1962-1964), and all three have been 
addressed individually elsewhere in this book.
William B. Allington (1949-1961)
William (Bill) Allington 
was born in rural Cheyenne 
County in western Nebraska’s 
Panhandle on July 8, 1912.  At 
this time, agriculture was just 
beginning and virgin prairie 
soils were being newly broken 
for winter wheat production. 
His early education occurred in 
the tiny village of Sunol, east of 
Sidney, NE.  After graduating 
from high school, he entered 
the College of Agriculture at the 
University of Nebraska-Lincoln.  
While in school he worked part 
time in the Department of Plant 
Pathology.  As a result of this job, 
he encountered R. W. Goss, influencing the beginning of his 
impressive career.  
Plant Pathology Training and Early Career
Goss recognized Allington’s interest and competency 
in plant pathology, encouraging him to proceed in that 
direction.  Subsequently, in 1935, he earned a M.S. under 
the supervision of Goss.  He then went to the University of 
Wisconsin, completing a Ph.D. in 1938.  Allington remained 
at Wisconsin for five years with a joint appointment as 
an instructor in horticulture and the USDA’s Division of 
Tobacco and Special Crops, where he worked on problems 
of tobacco such as wildfire and the relationship between the 
meadow nematode and brown root rot.
In 1943 he joined the USDA Regional Soybean Lab as 
the regional coordinator for the soybean program at the North 
Central Station in Urbana, Illinois.  From this position, he 
created the first federally-sponsored soybean disease research 
programs and assisted in cooperative research programs 
with the Experiment Stations for all states in that region that 
produced soybeans. 
During his 5-year stint in this position, he identified and 
investigated the causal agents for several important diseases 
of soybeans.  He determined that wildfire was caused by 
Pseudomonas tabaci, proved that the cause of brown stem rot 
was Cephalosporium gregatum, and that the budlight disease 
was induced by the tobacco ringspot virus.  
Allington Returns to Nebraska
In 1948, Allington returned to Nebraska as an associate 
professor before becoming a full professor and chair of the 
department a year later.  Due to his strong leadership, the 
department underwent a major change and moved away 
from the classic concept of conducting research based on 
commodities.  Allington felt that the crop-based research 
approach limited the ability for investigating the in-depth 
aspects necessary for fully understanding the complex 
relationships between hosts and parasites.  It was critical 
to understand the basic characteristics of the pathogen in 
order to obtain ultimate solutions for disease problems. 
Furthermore, it gave them more freedom to explore without 
being beholden to any commodity group.  Thus, he re-
structured the department so that faculty could emphasize 
the study of the causal agents of disease rather than the crop 
hosts.  
New Influential Hires
During Allington’s term as department head, he not only 
modified the mission and direction of the research programs, 
but also was responsible for making important hires that 
eventually resulted in international fame for the department 
and University.  Based on the new research concepts, Max 
Schuster (hired in 1946 by Goss) was assigned to investigate 
diseases of nematodes and bacteria.  Mike Boosalis began in 
1951 to investigate soilborne pathogens.  Mike Daly came on 
board in 1955 with the initial purpose to study host-parasite 
associations with wheat rust.  His later efforts concentrated 
on the fungal pathogen causing southern corn leaf blight 
(Bipolaris maydis).  His trailblazing research involving 
the biochemistry of the toxins produced by the pathogen 
was significant enough to earn him an induction into the 
National Academy of Sciences in 1984.  John Weihing 
was made the first full-time Extension plant pathologist in 
1950.  With Allington’s promotion to department chair, Goss 
stepped down and accepted a quarter-time appointment with 
William B. Allington  (Figure 
Credit: UNL Dept.
of Plant Pathology)
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pioneering work on mycorrhizal fungi and their relationships 
with pine trees, while Allington himself took on the viruses.  
He constructed a virology program that strove to 
develop management solutions to virus diseases with robust, 
basic research practices.  His revolutionary foresight was 
additionally demonstrated with new hires during this time 
period within the USDA’s Cereal Disease Investigations.  
Myron Brakke, trained as a biochemist, came on in 1955, 
and Ellen Moorhead Ball was hired in 1954 with expertise 
in serological diagnostics of virus pathogens.  Allington 
established an effective cooperative relationship between 
these two federal virologists and the Experiment Station with 
virus diseases of wheat.   
Allington has also been recognized for his work with 
wheat streak mosaic.  He worked closely with agronomist, 
Charlie Fenster and the two entomologists Robert Staples 
and Lloyd Andersen in the search for the biological vector 
of wheat streak mosaic.  They did not succeed in identifying 
the wheat curl mite as the culprit, but did ascertain critical 
information on the epidemiology and spread of the disease in 
Nebraska (detailed in another chapter in this book).
Allington resigned from UNL in 1968 and joined his 
two sons as a biological consultant in their instrument design 
and manufacturing business, which initially began in their 
garage, and became the multimillion-dollar Instrumentation 
Specialties Company.  Sadly, he died untimely in September 
1976 of cancer. 
Michael Boosalis (1964-1984)
Mike Boosalis was born on September 20, 1914 in 
Faribault, MN.  He was one of eight children (six boys and 
two girls) born to Greek immigrants, Mary and Gus Boosalis. 
His family owned and ran a restaurant called the Olympia 
Café.  
Service in the Military
Boosalis attended the University of Minnesota and 
received a B.S. in 1941 in plant pathology.  After graduation 
he was drafted into the army expecting to serve the required 
year.  After WWII broke out in December of 1941, that 
one year became a 4-year commitment.  Boosalis and four 
other brothers all served in the military.  His three older 
brothers were in the Navy Air Corps and another brother, 
fresh out of medical school, served as a medical officer in 
the paratroops.  Boosalis initially wanted to be a fighter pilot 
but ended up serving as a bombardier in the Air Force flying 
B24 planes.  He was stationed in Lecci, Italy, and flew 50 
missions, primarily bombing the heavily defended oil fields 
and refineries in Romania that were critical to the Germans as 
they supplied much of the fuel needed for the war.
After the war in Europe ended, he married Helen 
Geankoplis while on a long furlough in February 1945.  He 
was being trained in preparation for the Pacific theater, 
still in progress.  Fortunately, the Japanese surrendered 
before he had to go, and the newlyweds headed back home 
to Minnesota after he was honorably discharged as a first 
lieutenant.
His wife Helen later got involved with politics, serving 
on the Lincoln City Council.  This experience built enough 
recognition and respect that she eventually became Mayor 
of Lincoln for 2 terms (8 years).  Several years later she was 
nearly elected as Governor of Nebraska.
Michael Boosalis at his desk  (Figure Credit: UNL Dept. of Plant
Pathology)
Allington with J.C. Walker, a prominent pathologist from
Wisconsin  (Figure Credit: Lincoln Journal Star)
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 Boosalis entered the University of Minnesota, and 
with the help of an assistantship and the military GI Bill, he 
received both a master’s and Ph.D. in plant pathology.  His 
master’s degree was on Rhizoctonia root rot of soybean, 
while the bacterial streak disease of wheat became the focus 
of his Ph.D.   
Takes a Position in Nebraska
After completing all 3 degrees from the University of 
Minnesota, he was hired in 1951 by Allington for a research 
and teaching position with the University of Nebraska to 
work on soilborne pathogens.  He conducted some of the first 
biocontrol studies of these pathogens with various fungal 
antagonists, particularly against Rhizoctonia solani. 
He used species of Penicillium and Trichoderma as 
hyperparasites (fungi that are antagonistic or pathogenic 
on plant pathogens) and was the first investigator to isolate 
Talaromyces flavus and demonstrate its ability to damage 
R. solani.  He also discovered another basidiomycetous 
antagonist, Laetisaria arvalis, and identified its effectiveness 
for managing Rhizoctonia root rot in sugar beets in the 
field.  This fungus was initially found from infected 
sugar beet plants in Scotts Bluff County.  He eventually 
became recognized as such an authority on biocontrol 
with hyperparasites that he was asked to compose and 
contribute an article on the subject for the Annual Review of 
Phytopathology in 1964.
Additional Research
With UNL agronomist Charlie Fenster and John 
Weihing, he established the optimal date of planting wheat 
for improving yields and reducing damage due to root 
and crown rot of wheat in western Nebraska.  This system 
was developed after 15 years of research and was based 
on elevation of the fields.  This work further demonstrated 
that the pathogen survived in soil due to the formation of 
chlamydospores within spores.
Boosalis was also universally identified with the 
system known as “Eco-fallowing.”  This was a cropping 
conservation system that became widely accepted and 
utilized in the Great Plains.  With Ben Doupnik, he found that 
the eco-fallow system reduced disease levels in sorghum and 
corn compared to conventional tillage systems.  This system 
became so associated with his name that he was invited 
to participate in a six-week trip to Australia to help them 
establish this system there.
Teaching and Service
By all accounts, he was considered a dedicated and 
excellent teacher.  He taught plant pathology courses every 
semester he was at UNL and supervised graduate and 
undergraduate students.  Although his appointment was 80% 
research and 20% teaching, he routinely went well beyond 
spending 20% of his time on teaching.  He said later his 
actual split was more like 40% teaching, but he nevertheless 
continued without complaining.
He succeeded the departing Mike Daly as department 
head in 1964, and served in this role for 20 years before 
retiring in 1988.  Boosalis additionally served APS as an 
editor of both Phytopathology and Plant Disease.  In 1988, 
he became the first recipient of the Distinguished Service 
Award by APS’s North Central Division and was elected as a 
fellow of APS.
After Retirement
Although Boosalis theoretically retired in 1988, he could 
be found each day in his lab in the department conducting 
various research projects until 2014.  He developed a 
new technique for producing inoculum of the white mold 
pathogen in vitro.  It was a novel method for inducing the 
production of fungal ascospores for use as inoculum in 
various field studies nationally.  This also helped him attain 
some funding for supplies to continue conducting research 
projects.
He also collaborated with Bob Harveson and the plant 
pathology program in Scottsbluff and the Lincoln-based 
company Kamterter to develop another unknown soilborne 
fungus for commercial use as a biocontrol treatment.  This 
fungus was eventually identified as Rhizoctonia zeae, and 
was shown to be effective as a control agent for root rot 
diseases in sugar beets, but was never commercialized.  
He also found a bacterium in association with white 
mold cultures that showed promise for managing this disease 
Mike Boosalis with his cultures  (Figure Credit: UNL Dept. of Plant
Pathology)
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in dry beans based on field trials conducted in Scottsbluff 
with the plant pathology program.  Unfortunately, this project 
was discontinued when the bacterium was found to grow 
at high temperatures, thereby potentially being a human 
pathogen.  Nevertheless, the plant pathology program in 
Scottsbluff today still uses his original Laetisaria arvalis 
isolate with isolates of R. zeae in continuing studies for 
managing root rot diseases in sugar beets.
Mike passed away on July 4, 2017 at the age of 99, 
just two months short of his 100th birthday.  He has been 
recognized worldwide as an outstanding researcher, teacher, 
and administrator.  However, as department head, his most 
significant decision, may very well have been his experiment 
with the hiring of Anne Vidaver.
Anne Vidaver (1984-2007)
Anne Marie Kopecky Vidaver has called her life 
a “planned accident,” and her outstanding career as an 
“accidental plant pathologist” is a fascinating success story of 
what can be achieved with hard work, perseverance, and self-
confidence.  She was born to a middle-class Jewish family 
in Vienna, Austria, and she and her family escaped Nazi-
dominated Europe when she was two years old.  They spent a 
year in China before eventually settling in upstate New York 
with relatives who had emigrated years before.  
Education
After high school, she attended Russell Sage College 
in Troy, New York, and majored in biology.  In college, her 
interest in microbiology was enhanced after working in a 
lab making media and various solutions.  Her introduction 
to plant research occurred in her senior year after being 
allowed to design and conduct a botanical study utilizing 
plant growth hormones.  After completing a B.S. with honors, 
her professors encouraged her to go to graduate school, and 
she was able to secure a fellowship to study microbiology.  
She obtained M.S. and Ph.D. degrees in bacteriology in 1962 
and 1965, respectively, from Indiana University.  While in 
graduate school she met her husband, George Vidaver, who 
took a faculty position in the chemistry department at the 
University of Nebraska-Lincoln.  
University of Nebraska
In 1965, Vidaver came to Lincoln with her husband 
after arranging a postdoctoral position in biochemistry.  
Unfortunately, her plan fell through when her supervisor 
left for another job several weeks before their arrival.  She 
then surveyed different departments looking for one that 
would agree to take her on as a microbiologist.  She found 
an opportunity in the plant pathology department after the 
microbiology department showed no interest in hiring her.  
She had previously been introduced to plant pathology during 
two summers in college while working as a research assistant 
with irradiated mutants of Rhizobium and their ability to fix 
nitrogen.
Department head Mike Boosalis gave her a position 
under the mentorship of Max Schuster, the resident 
nematologist and bacteriologist, beginning with $600 and 
some lab space, but it came with no salary.  From 1967 to 
1972 she obtained her own funding and collaborated with 
other members of the department before eventually filling 
a full-time faculty position with the departure of another 
faculty member.  She was promoted though the ranks to 
full professor by 1979.  Ironically, she became department 
head in 1984 (the first female in the world to head a plant 
pathology department), remaining in that post before stepping 
down in 2007.  
Early Research
Her accomplishments are extensive, including almost 
200 refereed publications.  One of her first achievements 
was assisting with the characterization of a new color 
variant (purple) of the dry bean bacterial wilt pathogen 
(Curtobacterium flaccumfaciens pv. flaccumfaciens), initially 
discovered by Max Schuster.
An additional finding in those early years was her report 
with Jim Van Etten and Myron Brakke on the identification 
and characterization of a new bacteriophage (a virus that 
infects bacteria) possessing a double-stranded RNA genome 
Figure Credit: Initiative, UNL Annual Report, 1988
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and external lipid membrane.  It was found infecting the 
dry bean halo blight pathogen (Pseudomonas phaseolicola).  
The initial manuscript was rejected by reviewers because 
the novelty of this work was so difficult to believe.  For 
many years after the eventual publication, this bacteriophage 
remained the only virus known with these properties. 
Vidaver also became interested in and made major 
contributions with the use of bacteriocins as potential 
biological control methods for plant pathogenic bacteria.  
Bacteriocins are antimicrobial compounds that inhibit growth 
of bacteria that are closely related to the strain from which 
they originated.  These relationships were so specific that 
they were being investigated for strain-specific typing in 
medical bacteriology.  Vidaver suggested that this concept 
could be investigated for controlling phytobacteria as well.  
She and her colleagues found and studied bacteriocins from 
several plant pathogens, particularly Pseudomonas.  In 
fact, her reputation as an authority on bacteriophages and 
bacteriocins resulted in publishing a review chapter in Annual 
Review of Phytopathology in 1976.  
New Phytobacterial Diseases
Over the course of her career, Vidaver was also able to 
discover, investigate, and report a number of new diseases 
and significant discoveries benefiting phytobacteriology.  
She became a world-renown authority on Gram-positive 
coryneform bacteria with the discovery and characterization 
of pathogens causing diseases such as Goss’s wilt and leaf 
blight of corn and bacterial mosaic of wheat in Nebraska.   
Her research with colleagues in this area was influential 
in the reclassification of the coryneform bacteria and their 
separation into various genera, based on distinct DNA and 
biochemical characteristics as well as cell wall composition. 
This work assisted in the creation of the new genus, 
Clavibacter to house these plant pathogens.
Other practical implications of her work included the 
study of plasmids in plant-associated bacteria as well as 
beneficial, endophytic bacteria and their roles in plant health.  
With colleagues, she was additionally involved with the 
creation of several growth media employed for the isolation 
of various bacteria from plants.  For example, she designed 
and created nutrient broth-yeast medium (NBY), that became 
a standard for isolation of phytobacteria by diagnosticians 
and researchers.  It is still the standard medium used in 
Scottsbluff for the initial isolation and identification from 
field infections.  Additionally, she and Dennis Gross 
developed a semi-selective medium for isolating the bacterial 
pathogen causing Goss’s wilt of corn. 
Service to Plant Pathology
She has contributed greatly to the advancement of plant 
pathology worldwide, particularly as a ground-breaking 
model for interested women to follow.  She served as 
secretary of the American Phytopathological Society (APS) 
followed by the presidential lineage of vice president, 
president-elect, president, and past president from 1983-
1988.  She was the second woman ever to be elected into this 
role.
She continued as a leader with the development of the 
Public Policy Board for APS and set up the Office of Public 
Affairs and Education and served as the director from 1995-
1997.  Many additional service activities for other related 
societies other than APS followed, including being named 
the chief scientist of the USDA’s National Research Initiative 
(NRI) Competitive Grants Program from 2000 to 2002.  
She has been awarded for her efforts by election as a 
fellow to many different scientific societies (including APS), 
culminating in the highest award given by APS, the award of 
distinction.  It has only been rewarded 17 times since 1967, 
and she is the first female scientist to receive it.
James Steadman (2007-2018)
James (Jim) R. Steadman 
was born in Cleveland, OH, 
and received a B.A. degree in 
biology from Hiram College in 
Hiram, OH, in 1964.  He began 
his plant pathology studies at 
the University of Wisconsin-
Madison and received both M.S. 
(1968) and Ph.D. (1969) degrees 
under the direction of Luis 
Sequeira.  His thesis and Plant 
Physiology and Phytopathology 
publications reported abscisic 
acid identification and activity 
in pathogenesis of Pseudomonas 
Vidaver in her lab  (Figure Credit: UNL Dept. of Plant Pathology)
James Steadman  (Figure 
Credit: UNL Dept. of Plant 
Pathology)
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Publications, Mentoring, and Service
Steadman has authored more than 100 refereed journal 
articles, 11 book chapters, 158 abstracts, and more than 160 
other scientific articles.  He has also been involved in the re-
lease of 10 varieties and 20 breeding lines of dry beans.
He has a strong record of training new scientists who 
have gone on to successful careers, including serving as 
a member for 30 graduate student committees, advising 9 
Ph.D. students and 10 M.S. students, and mentoring numer-
ous post-graduate professionals.  In addition, he served as a 
major advisor to numerous undergraduate students in the na-
tional UCARE program that helps develop young scientists, 
and taught a graduate course on the ecology and management 
of plant pathogens for more than 30 years.
His interest in international work has been one of his 
major contributions to the discipline.  This is illustrated by 
his strong relationships with the APS Office of International 
Programs.  His international research has been supported by 
the USAID Bean/Cowpea CRSP for more than 27 years as 
well as by USDA grants.  These grants reflect the teams that 
he has worked with at the state, national, and international 
levels involving dry bean and soybean improvement through 
breeding and integrated disease management. 
Furthermore, Steadman has organized several symposia 
for the APS annual meetings related to international devel-
opment and trade.  He has worked with APHIS to improve 
the plant pathogen import permit process as a member of 
the Public Policy Board.  In recognition of his years of dis-
tinguished service, he was a recipient of several prestigious 
APS awards, including the International Service Award 
(2005), Outstanding Career Service Award for the Caribbean 
Division (2009), and the North Central APS Division Distin-
guished Service Award (2008).  He was presented the award 
of APS Fellow in 2014.
solanacearum in tobacco plants. He joined the Department 
of Plant Pathology faculty in 1969 at the University of 
Nebraska-Lincoln and progressed through the ranks to 
full professor.  From 2000 to 2002 he served temporarily 
as acting head of the Department of Plant Pathology and 
became the permanent department head in 2007, holding that 
position until 2018.  He retired a year later.
Begins Association with Coyne
Steadman was initially hired to study the epidemiology 
and management of vegetable diseases, particularly bacterial 
wilt of cucurbits and purple blotch of onion.  He was 
introduced to dry edible bean disease problems by Dermot 
Coyne, the UNL dry bean breeder, and he is now known as a 
world authority on diseases of dry edible beans, particularly 
white mold. 
Dry Bean Diseases
Steadman began his career in dry beans in Nebraska 
working with Coyne to develop root rot-resistant cultivars. 
This was followed by the development and evaluation of 
new varieties with resistance to common bacterial blight and 
rust.  His interest in rust and proactively addressing the for-
mation of new races of the pathogen remained an active part 
of his research until retirement.  His mobile rust nursery has 
been deployed with the assistance of numerous colleagues 
throughout the High Plains and in Africa and the Americas. 
This method utilizes various bean genotypes with different 
rust resistance genes that are potted in trays and placed in 
fields where the rust pathogen has been identified before it is 
brought into the greenhouse for incubation and observation 
for signs of the various bean genotypes that identify infec-
tions of pathogen race structure and resistant bean genotypes. 
White Mold
Over the past 40 years, Steadman’s program has em-
phasized white mold in dry beans and soybeans.  One of his 
more creative innovations was a technique for predicting the 
presence of Sclerotinia sclerotiorum (causal agent of white 
mold) with the use of the “blue plate.”  This method assessed 
the presence and relative density of S. sclerotiorum asco-
spores within bean fields by utilizing petri plates containing 
a medium with a blue stain that served as a pH indicator.  If 
airborne ascospores of the pathogen land on the plates placed 
within bean canopies in the fields, the resulting fungal growth 
within the plates changed the color of the medium from blue 
to yellow due to a chemical produced by the pathogen.  This 
method was extremely reliable for predicting periods when 
the pathogen was active, thus determining the most effective 
time for fungicide applications for disease management.
James Steadman  (Figure Credit: UNL Dept. of Plant Pathology)
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The three department heads over the last 50 years (1964-2018).  
Left to right: Boosalis, Steadman, and Vidaver.  They are gathered in 
honor of Boosalis’ 99th birthday in 2016.  (Figure Credit: UNL Dept. of 
Plant Pathology)
Closing Remarks
The Department of Plant Pathology formally began 
in 1920 with a small staff of two (Peltier and Goss).  It 
has remained relatively small over the last 100 years with 
numbers of faculty remaining in the range of 10 to 20 
members.  Nevertheless, this department has been highly 
productive and trailblazing, earning international recognition 
for both research and extension.  
Much of this success can be attributed to the quality and 
stability of the leadership over the last century.  Between 
1964 and 2018, the department was administered by only 
three heads (Boosalis, Vidaver, and Steadman).  Prior to that 
only four individuals served as full-time chairs: Peltier, Goss, 
Allington, and Daly (1920-1964).  
Furthermore, other than the initial head, George Peltier, 
each of the subsequent department heads were hired from 
within the department, even with today’s technologically 
advanced international advertising capabilities.  This 
curious characteristic has continued with the recent hiring 
of Loren Giesler, replacing Jim Steadman.  Prior to this 
appointment, Giesler served the department as the director 
of the diagnostic clinic after completing his Ph.D. under the 
direction of UNL’s Gary Yuen in 1998.  In 1999, he became 
the Extension soybean specialist and leader of the Extension 
team until accepting the position of department head in 2018.
Department Heads in Plant Pathology Since 1920
George Peltier
Mike Boosalis Loren GieslerJim SteadmanAnne Vidaver
Robert Goss Bill Allington Mike Daly
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National Academy of Sciences (NAS) Members
Introduction
Remarkably, the plant pathology department has 
employed three National Academy of Sciences (NAS) 
members in its history: Myron Brakke, Michael Daly, and 
Jim Van Etten.  They were the first three individuals from 
Nebraska to be inducted into this prestigious society, and as 
of 2019, are still the only members who were elected while 
they were at the University of Nebraska.  There have been 
two other NAS members who worked at UNL for a short 
period of time, but their work and induction into the NAS 
occurred elsewhere before joining UNL.  This article will 
highlight the department’s NAS members with biographical 
sketches and summarize their landmark research efforts.  
Myron K. Brakke (elected in 1974)
Myron Kendall Brakke was born October 23, 1921, in 
a farmhouse near Rochester in southeastern Minnesota.  He 
grew up on this small farm with few modern conveniences, 
no electricity or running water, until the late 1930s.  Due 
to financial shortages, he spent the year after high school 
graduation helping his father on the family farm.  He 
entered Rochester Junior College in 1939, and transferred 
to the University of Minnesota the following year where he 
majored in agricultural biochemistry with a minor in organic 
chemistry.  Brakke received both a B.S. and Ph.D. degree in 
agricultural biochemistry in 1943 and 1947, respectively.
After completing his Ph.D., he took a postdoctoral 
position working with Lindsay M. Black on the wound tumor 
virus (WTV) at the Brooklyn Botanical Garden, funded by 
the American Cancer Society.  Since the virus formed tumors 
on plants, it was thought that it might be a good model 
system for studying cancer.  Due to Brakke’s training as a 
biochemist, he knew little about virology, but he learned from 
Black.  His major task was to purify the WTV, a strange virus 
that was not transmitted mechanically with plant sap, but was 
transmitted by leafhoppers.
Density Gradient Centrifugation
Brake began his scientific career in Brooklyn 
inauspiciously.  He conducted many unsuccessful 
experiments trying to purify WTV after using the standard 
method at that time of alternating low and high-speed cycles 
of centrifugation, referred to as “differential centrifugation.”   
Centrifugation is a technique which involves the application 
of centrifugal force to separate biological particles (proteins, 
nucleic acids, cellular organelles) into zonal fractions for 
purification and further study.  These molecules separate from 
a solution according to their size, shape, density, viscosity of 
the medium, and rotor speed.  
After several additional failures to obtain separation, 
Brakke successfully tried sucrose gradients to support the 
zone where the virus particles were accumulating, utilizing 
low speed centrifugation (3,000 rpm) for 5 hours with 
a swinging bucket rotor for horizontal centrifugation of 
samples.  Later, in collaboration with an instrument maker at 
the Rockefeller Institute of Medical Research, they designed 
the first high speed swinging bucket rotor for this technique. 
Brakke developed this purifying procedure, first using 
potato yellow dwarf virus (PYDF), which was fortuitously 
a virus large enough to sediment at a measurable distance.  
The purification of WTV and tomato spotted wilt virus soon 
followed.  Brakke published his first paper on sucrose density 
gradients in 1951, calling it “density gradient centrifugation.” 
This brilliantly simple method became a standard procedure 
for biology and biochemistry labs throughout the world 
enabling small molecules (e.g. viruses) and cellular 
organelles, such as mitochondria and chloroplasts, to be 
separated according to their sedimentation coefficients. 
Brakke Comes to Nebraska 
Brakke worked with Black as a post-doctoral scientist 
for 8 years.  Five of these were in Brooklyn and three at the 
University of Illinois where Black accepted a position in 
1952.  In 1955, he took a position with the USDA, located in 
the plant pathology department at the University of Nebraska. 
Although originally trained as a protein chemist, he spent the 
majority of his stellar career in Lincoln investigating plant 
viruses.  
His hiring by Bill Allington, who was head of the 
department, was an unusual decision because Brakke’s 
experiences were of no interest to biochemists, and most 
Myron Brakke in his lab  (Figure Credit: UNL Dept. of Plant 
Pathology)
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universities were reluctant to hire a biochemist to fill a 
virology position.  Allington’s opinion was that a biochemist 
was needed to work on the basic characteristics of viruses, 
which are simply biochemical molecules.  His concept 
entailed hiring faculty members with no degrees in plant 
pathology but training in their respective disciplines rather 
than knowledge of a commodity crop.  
Through Allington’s leadership and foresight, a strong 
plant virology program was built in collaboration with 
Brakke (purification), Ellen Ball (serology), Allington, 
and later Willem Langenberg (electron microscopy), 
concentrating on cereal viruses.  Brakke also worked with 
a number of other viruses, but they were mainly employed 
as models for developing new methods for virus isolation 
and characterization.  One of Brakke’s more notable 
accomplishments was finally detecting the plasmodiophorid 
vector for soilborne wheat mosaic, Polymyxa graminis. 
Brakke also collaborated with Allington on the 
development of analytical techniques and the engineering 
of equipment to improve the fractionations of the density 
gradients.  Their successes eventually led to the development 
of a multimillion-dollar company named Instrumentation 
Specialties Company (ISCO) with Allington’s sons.  Brakke 
later joked that he got the paper and Allington got the patent. 
Myron Brakke was elected into the NAS in 1974, the 
first individual ever from Nebraska or UNL.  He stayed in his 
position as a regents professor of plant pathology for more 
than 30 years before retiring in 1986.  He died on June 15, 
2007.  
Joseph Michael Daly (elected in 1984)
Joseph Michael Daly 
(Mike) was born in Hoboken, 
New Jersey on April 9, 1922, 
but grew up in Newport, 
Rhode Island.  His father 
died when he was very young 
and his mother had to work 
multiple jobs in order to 
support the family.  She also 
urged him to go to college 
rather than work to help the 
family after graduating from 
high school.  He obtained 
a B.S. degree in 1944 after 
working his way through a 
Rhode Island College, where 
he was encouraged to pursue 
post-graduate studies in botany and plant pathology.  
He entered the University of Minnesota and obtained a 
M.S. degree in 1947 following his research on how nitrogen 
levels in soil influenced disease development and progress in 
wheat stem rust.  He left the plant pathology department and 
moved to the botany department for his Ph.D., due primarily 
to his interest in investigating the basis for the biochemical 
differences among the distinct stem rust races that had been 
identified by Elvin Stakman.  His doctoral project entailed 
the identification and characterization of cytochrome oxidase 
present in plant leaves, and he additionally pioneered in the 
utilization of mass spectrometry in plant physiology.  
After completing a Ph.D. in 1952, he spent 3 years in a 
position teaching botany at Notre Dame University.  In 1955, 
Bill Allington hired him to start a new program in the plant 
pathology department at the University of Nebraska, where 
he began work on the physiology of rust-infected plants.  In 
his 30-year career at UNL, the majority of Daly’s research 
focused on the physiological relationships between wheat and 
the stem rust pathogen, Puccinia graminis f. sp. tritici.
Although Daly was primarily a teacher and researcher, 
he also was an effective, if not reluctant, administrator.  He 
served as plant pathology chair from 1962-1964 before 
moving to the biochemistry department in 1964.  In 1966, he 
was named the C. Petrus Peterson Professor of Biochemistry, 
a position he held until retirement.  Daly also served for one 
year as the first director of the newly formed School of Life 
Sciences (later changed to the School of Biological Sciences) 
at UNL in 1972.  Even after transferring to the biochemistry 
department, his work still focused on understanding the 
interactions between plant pathogens and their host plants, 
with the purpose of eventually devising logical methods for 
control.  
Daly discovered that rust-infected plant tissues required 
extra nutrients for proper pathogen growth and sporulation.  
Therefore, he found that the rusted wheat leaves became 
metabolic sinks where various metabolites gathered from 
another noninfected part of the plant for use by the pathogen.  
Furthermore, he determined that susceptible wheat cultivars 
infected with the rust pathogen had higher levels of the 
growth-regulation hormone, Indole Acidic Acid (IAA).  It 
was also noted that rust-infected disease resistant cultivars 
had higher levels of peroxidases and IAA decarboxylases 
than susceptible plants, proving that these enzymes were 
responsible for the resistance.
His later work involved investigations of various toxins 
produced by fungal pathogens, primarily the one that caused 
the southern corn leaf blight disease in the early 1970s.  He 
focused on creating new methods for purifying the toxins 
and determining their chemical structures.  Although his 
professional career was tragically cut short due to a stroke 
in 1986, two years after being elected to the NAS, his 
contributions continued after retirement.  His prepared stocks 
of purified, fungal toxins were distributed to colleagues 
across the world for further studies of their actions.  Daly 
passed away on August 18, 1993 at the age of 71.
Mike Daly  (Figure Credit: UNL 
Dept. of Biochemistry)
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James L. Van Etten (elected in 2003)
Jim Van Etten was born in Cherrydale, Virginia on 
January 7, 1938.  He grew up in a scientific-minded family.  
His father was a USDA chemist, first in Beltsville, MD, and 
in 1939 he moved to the new USDA’s Northern Regional 
Research Laboratory in Peoria, IL.  His younger brother 
Hans was a renowned mycologist and one of the first fungal 
geneticists to work on fungal plant pathogens.  He began 
college at Carleton College in Minnesota, thinking he would 
also concentrate on chemistry, like his father.  However, this 
idea was altered the summer prior to his sophomore year.  
He became interested in microbiology after accompanying 
his father one weekend to check on an experiment in his 
lab.  He was introduced to a microbiologist and observed an 
experiment utilizing freeze-dried yeast.  This event sparked 
his interest in biology.  In 1960, he graduated with a B.A. in 
biology and a thirst for continuing research in this discipline 
as a graduate student.
He entered graduate school at the University of Illinois 
at Urbana-Champaign.  He earned both his M.S. and Ph.D. 
degrees in the plant pathology department under the direction 
of microbiologist, Dave Gottlieb, who studied antibiotics 
and fungal physiology.  Van Etten spent five years studying 
the aging process in filamentous fungi.  After completing 
his doctoral degree in 1965, he was offered a postdoctoral 
position with Professor Orio Ciferri at the University 
of Pavia in Pavia, Italy, funded by the National Science 
Foundation, as well as a position investigating the physiology 
of fungal pathogens in the Department of Plant Pathology 
at the University of Nebraska.  He spent a year studying 
in Italy after deferring the job offer in Nebraska.  During 
his time in Italy, he was part of a team that established that 
the components in protein synthesis were interchangeable 
between various bacteria or among fungi, plants, and 
animals, but that these processes were not interchangeable 
between the prokaryotic bacteria and the eukaryotic fungi, 
plants, and animals.  
In 1966, he arrived in Nebraska and set up his lab to 
study protein, RNA, and DNA synthesis events associated 
with fungal spore germination.  That is, what controlled these 
events as they moved from low or no activity in the spore to 
very active events during spore germination.  Soon after his 
arrival, he shared lab space and began collaborating with the 
bacteriologist Anne Vidaver on a bacteriophage (bacterial 
virus) called Phi6, which she was studying as a potential 
biological control agent for plant pathogenic bacteria.  Phi6 
was not effective as a biological control agent, but it did 
possess several novel traits that were groundbreaking in the 
field of microbiology.  It was the first virus discovered that 
had an external lipid membrane and a segmented, double-
stranded RNA genome.  Although he had no previous training 
with viruses, his experiences with Vidaver helped to pique 
Van Etten’s interest in virology, which changed the course of 
his research program at UNL.  
In 1980, a casual conversation over beer with a colleague 
from the School of Biological Sciences, Russ Meints, led to 
the development of a new direction for his program.  Meints 
mentioned that he thought some type of virus was infecting 
the symbiotic green algae Chlorella that he was studying in 
association with another aquatic organism, Hydra.  Together, 
Van Etten and Meints discovered the increased replication of 
virus particles within the algae after being separated from the 
Hydra.  
A similar phenomenon occurred when a symbiotic 
Chlorella was isolated from Paramecium bursaria.  This 
virus was named Paramecium bursaria Chlorella Virus 1 
(PBCV-1), and he developed a method to grow and study the 
virus independent of the paramecium in the laboratory.  Later 
experiments established that PBCV-1 was one of an unknown 
family of viruses infecting fresh-water algae worldwide, 
bringing to light an entirely new ecosystem.  This family 
of viruses has many interesting and unexpected properties. 
One property is that the chloroviruses are among the largest 
viruses known, containing as many as 16 tRNA genes and 
400 protein-encoding genes, including many not previously 
reported in viruses, such as those encoding DNA restriction 
and modification enzymes.  The proteins encoded by many of 
these viruses are among the smallest proteins of their class. 
Consequently, some of the viral proteins are the subject of 
intensive biochemical and structural investigation.
As of the writing of this biographical sketch, Van Etten 
is still working with these algal viruses after nearly 40 years.  
He has continued to attract funding from many different 
sources, train students, and initiate universal interest from 
scientists all over the world.  His work has brought world-
renowned recognition to his project, the plant pathology 
department, and the University of Nebraska.  He has received 
numerous highly prestigious awards, including fellowship 
status in the American Phytopathology Society, the American 
Association for the Advancement of Science, the American 
Academy of Microbiology, and finally, the National Academy 
of Sciences in 2003.
Jim Van Etten in his lab  (Figure Credit: UNL Dept. of Plant Pathology)
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Women Employed in Plant Pathology at the University of 
Nebraska
This chapter focuses on the women who have served 
the plant pathology department as faculty and provides 
brief biographical sketches of their lives and careers.  The 
most well-known and celebrated individual included in 
this section is Anne Vidaver.  Her story will be presented 
in more detail in another chapter of this book pertaining to 
the heads of the department.  However, it will begin with a 
simple list of Vidaver’s most significant accomplishments 
during the course of her career as a now world-renown 
phytobacteriologist.  The other plant pathologists included 
follow in chronological order, and presumably, are inclusive 
of all women hired in faculty roles since the department’s 
beginning.
Anne Vidaver
•	 First woman department 
head in Institute of 
Agriculture and Natural 
Resources (IANR)
•	 First married woman 
hired (tenure track) in 
IANR 
•	 First woman department 
head in plant pathology 
in the world
•	 First (and only) woman 
director for the Center for 
Biotechnology (2x)
•	 First married woman 
with children to be 
president of American 
Phytopathological 
Society (APS), and the 
second woman to be  
elected president
•	 First woman to receive the APS Distinguished 
Service Award
•	 First and only woman (to date) to write a prefatory 
chapter for the Annual Review of Phytopathology
•	 First (and only) woman to serve as Chief Scientist, 
United States Department of Agriculture
•	 First woman in plant agriculture to receive the 
American Society for Microbiology Distinguished 
Service Award
Venus W. Pool 
Venus Worrell Pool was born in Table Rock, NE, on May 
8, 1882.  She attended the University of Nebraska, receiving 
a B.S. in 1904, and was awarded an M. A. in botany in 1908 
with her thesis entitled “Tomato Fruit Rots.”  Pool was listed 
as the first assistant in plant pathology on the Experiment 
Station staff and was employed in this role from 1906 to 
1911.  During this period she was a research assistant and 
co-authored several seminal Experiment Station publications 
with both department chairs, F. D. Heald and E. Mead 
Wilcox.  She was also an accomplished artist and contributed 
beautiful line drawings of fungal structures and spores for the 
publications.   
In 1911, Pool left UNL and began with the bureau of 
plant industry (BPI) in Washington D.C.  She was hired as 
assistant pathologist with the Cotton and Truck Crop Disease 
and Sugar Plant Investigations unit stationed at Rocky 
Ford, CO, making her the first woman to be given complete 
charge and responsibility for any field experimental work in 
the BPI.  She worked primarily on foliar diseases of sugar 
beets, publishing numerous papers with her assistant, Marion 
Bertice McKay (later her husband), concerning Cercospora 
and Phoma leaf spots.  Pool was highly regarded by her peers 
and also became a charter member of the APS.
One of these foliar diseases was sugar beet seedling rust.  
In 1914, she was the first individual to report this disease 
on sugar beet, where it was found widespread in Colorado 
over two years (1912-1913), and elucidated its complicated 
life cycle.   The fungus (Puccinia subnitens) was previously 
known by mycologists for its uredinial and telial spore stages 
Lobulate cavities in corn tissue from infection by Diplodia zeae. 
(Figure Credit: 22nd Ann. Rept. Nebr. Ag. Exp. Sta.  (Drawn by Venus 
Pool))
Figure Credit: Roger Bruhn in 
“Visons, Research and Creative 
Activity at the University of 
Nebraska-Lincoln”
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with its primary host, inland saltgrass.  However, it was not 
known as a pathogen on an economic crop with the early 
spore stages (pycnial and aecial).
Due to Pool’s one report in 1914, the plant pathology 
program in Scottsbluff was provided with a reference that 
aided in the identification of this rare disease of sugar beets 
and resulted in several published reports on the outbreaks in 
Nebraska during the 2009-2010 seasons.  They represented 
the first records ever of this disease in Nebraska, and the first 
reports of the natural occurrence from beet production fields 
since the original communication by Pool and McKay almost 
100 years earlier.
Pool married McKay in 1915 and they relocated to 
Oregon in 1916 where he was a research assistant in botany 
with Oregon State College’s Agricultural Experiment Station 
in Corvallis, OR.  Ironically, in 1922, McKay assisted H. P. 
Barss with identifying the same pathogen causing serious 
losses in spinach (another economic host) in Oregon that he 
and Venus had reported first from sugar beets in Colorado 
a decade earlier.  They had two children: Muriel (born in 
1918) and Maurice (1922).  Sadly, Pool must have retired 
at that point as there is no evidence of further research or 
publications after 1916.
The Walker Sisters
Elda R. Walker (1877-1971) and Leva Walker (1878-
1970) were both born in Forest Grove, OR, to a family of 
missionaries.  Their paternal grandparents were among the 
first group sent to the Oregon territories by the American 
Board of Commissioners for Foreign Missions.  The Walkers 
settled near Forest Grove in 1844 with three other couples. 
The Walkers set aside large pieces of land for the Tualatin 
Academy, a secondary school that later became Pacific 
University, and they were major factors in its founding.  Leva 
and Elda’s parents (Levi and Belle) were both teachers and 
ran one of the first off-reservation boarding schools in the 
U.S. for Native Americans.
Elda Walker was a 1901 Pacific University graduate. 
She obtained her M.A. in 1904 and a Ph.D. at the University 
of Nebraska under the supervision of Charles Bessey.  She 
studied algae and the plant species Equisetum laevigatum.  
She was hired as an instructor and associate professor in 
the botany department, where she stayed for the rest of 
her career.   Walker was instrumental in organizing the 
Graduate Woman’s Scientific Club, which later became the 
Nebraska Iota chapter of the SDE (Sigma Delta Episilon),  an 
interdisciplinary society for women in science, which first 
originated at Cornell University.  She and her sister Leva 
were both charter members when it was installed in May 
1927.
 Leva Walker also was rewarded a bachelor’s degree 
from Pacific University in 1901.  After teaching in 
Washington for five years, she traveled to Nebraska and 
joined the botany department in 1906, and received an M.A. 
in 1908.  She later obtained a Ph.D. in 1927 working with 
fleshy basidiomycetes.  Her doctoral thesis was entitled “The 
development of some Basidiomycetous fungi.  A. Pluteus 
admirablilis, Tubaria furfuracea.  B. Cyanthus fascicularis, 
Cyanthus striatus, Crucibulum vulgare.”  She also remained 
at UNL for her career as associate professor, teaching 
botany and living with her sister in Lincoln before retiring 
in 1946.  She was a charter member of the APS as well as 
an active member for numerous scientific societies such as 
the Botanical Society of America, Torrey Botanical Club, 
American Microscopical Society, and the Nebraska Academy 
of Science, among several others.
Aecial stage of Puccinia subnitens infecting spinach  (Figure Credit: 
Howard Schwartz and Bugwood)
The Walker sisters - Elda (right) and Leva (left) in 1900  (Figure 
Credit: Pacific University Archives)
51
Ethel Field
Ethel C. Field was awarded an A.M. in botany in 1909 
from UNL.  She assisted Venus Pool in 2009 with setting 
up and running the Potato Disease Laboratory in Alliance 
that focused on Fusarium dry rot as a storage disease.  She 
left Nebraska in 1911 and moved to the Cotton and Truck 
Disease and Sugar Plant Investigation with the Bureau of 
Plant Industry in Washington D.C. as a scientific assistant.  In 
1912, she co-authored publications on the white pine blister 
rust with Perley Spaulding, the pathologist with the BPI’s 
Investigations with Forest Pathology, and on the potato wart 
disease (pathogen now known as Synchytrium endobioticum) 
(USDA Farmer’s Bulletin 489).  She also assisted the plant 
physiologist L. L. Harter in conducting investigations on 
sweet potato diseases and co-authored numerous publications 
throughout the 1910s. 
Florence McCormick
Florence McCormick was born in Shippensburg, PA on 
December 21, 1875.  Her time in Lincoln was short, but she 
made significant contributions later in her career after leaving 
UNL. 
She received both an A.B. and M.S. from the University 
of Tennessee in 1897 and 1900, respectively.  Her graduate 
thesis involved a microscopical study of the leaves of Pinus 
virginiana.  She taught for six years at Winthrop College 
in Rock Hill, SC, before being awarded an assistantship in 
botany at the University of Chicago.  She studied there for 
five years before earning her Ph.D. in plant morphology and 
physiology in 1914, working on the liverwort Symphyogina 
aspera.
McCormick came to UNL in 1914 where she held a 
double appointment of assistant professor in the botany 
department and assistant botanist in the Agricultural 
Experiment Station.  She resigned in 1916 before being 
appointed botanical assistant to work on pine blister rust 
with the Connecticut Agricultural Experiment Station in 
May 1917.  She was later promoted to pathologist with the 
Experiment Station under the supervision of the eminent 
plant pathologist G. P. Clinton (Botanist in Charge).  She and 
Clinton published additional studies on the Dutch elm disease 
and several diseases of tobacco, including black root, caused 
by Thielaviopsis basicola.  
One of her more significant contributions to plant 
pathology was developing the method for creating artificial 
infections on detached leaves in Petri dishes.  This kept 
obligate pathogens alive for weeks as a result of the 
technique’s ability to readily control light and moisture.  It 
was with this method that she and Clinton discovered that the 
blister rust pathogen entered pine trees through leaf stomata.  
She stayed at this post until Clinton’s death in 1937.
Ellen Moorhead Ball
Ellen Ball was 
born January 8, 1925 
in Pittsburgh, PA, and 
grew up in Indiana, PA, 
where she graduated from 
Indiana High School in 
1942.  She was awarded a 
Senatorial Scholarship and 
attended the University 
of Pittsburgh, where she 
was a member of Jonas 
Salk’s team and worked on 
the development of polio 
vaccines.  She was awarded 
a B.S., M.S., and Ph.D., all 
from this institution, the 
latter occurring in 1953. 
She moved to Lincoln, 
NE, in 1954 and began 
her career in plant virus research, first for the USDA, and 
then for the University of Nebraska-Lincoln.  It was in 
Lincoln where she met Harold J. Ball (1919-1999), an insect 
physiologist for the Department of Entomology at UNL, and 
they married in 1960.
Ball was a pioneer in the development and utilization 
of serological techniques for characterizing plant viruses.  
She produced antisera derived from rabbits that assisted in 
identifying additional plant pathogens (bacteria and fungi), 
as well as other biological structures and substances like cell 
walls, ribosomes, and enzymes. 
She and the USDA-ARS virologist, Myron Brakke, 
effectively collaborated with department virologist W. B. 
Allington on the joint USDA-UNL wheat virus project. The 
Cereal Disease Investigations Lab became an internationally-
renowned center for the identification of wheat virus 
diseases.  
One major application from her research was developing 
virus-free potato plants from meristem tissues by serological 
methods, which were then used for the commercial 
certification of seed potatoes in Nebraska.  Another 
ingenious, but likely little-known, contribution of hers was 
referred to as “leaf dip serology,” published in 1968.  She 
and Brakke developed a simple and relatively rapid method 
for identifying the use of virus-specific antiserum coated 
on specimen trays with sample plant sap and viewed with 
electron microscopy.
Figure Credit: UNL Dept. of Plant 
Pathology
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Deanna Funnell-Harris
Deanna Funnell-Harris is a 
USDA, Agricultural Research 
Service (USDA-ARS) 
research plant pathologist 
and a Department of Plant 
Pathology adjunct professor 
at the University of Nebraska-
Lincoln.  Her Ph.D. was 
completed at the University 
of Arizona.  After her post-
doctoral research (University 
of British Columbia, 
University of Kentucky, and 
USDA-ARS), she was hired 
in 2002 by USDA-ARS in 
Lincoln to conduct research 
on pathogens of sorghum 
developed for increased 
usability for food, feed, and 
bioenergy. 
Dr. Funnell-Harris is the team leader formulating and 
guiding research to identify specific interactions between 
fungal pathogens and sorghum germplasm, especially 
those with altered lignin and carbohydrate compositions 
and concentrations, in order to define specific resistance 
mechanisms and to identify and help develop resistant 
germplasm.  Although her appointment with USDA-ARS 
is 100% research, Dr. Funnell-Harris has been actively 
involved in the department with formal participation on 
graduate student committees or informally providing research 
guidance to students, collaborating with UNL faculty, and 
participating in department or university committees. 
Tamra Jackson-Ziems
Tamra Jackson-Ziems, 
extension specialist and 
professor, joined the faculty 
of the Department of Plant 
Pathology at UNL in 2005 
after completing her graduate 
degrees at the University 
of Arkansas (M.S.) and 
University of Illinois-Urbana 
(Ph.D).  Her appointment 
is split between extension 
(80%), research (10%), and 
teaching (10%), respectively, 
with statewide responsibility 
for diseases of corn and grain 
sorghum.  
Her extension programming activities encompass 
educating clientele about disease identification, prevention, 
and management.  Her research projects focus on a broad 
range of topics on important and emerging diseases, 
including Goss’s bacterial wilt and blight, the use of 
fungicides for fungal disease control, and plant parasitic 
nematodes of corn.  Recently, she and team members have 
been involved in education and research on bacterial leaf 
streak (Xanthomonas vasicola pv. vasculorum) of corn, 
including biology and management of the pathogen.
Sydney Everhart
Sydney Everhart is 
an associate professor and 
quantitative ecologist in 
the Department of Plant 
Pathology.  Dr. Everhart 
joined UNL in 2014 with a 
split appointment of research 
(80%) and teaching (20%), 
and has established an 
internationally recognized 
research program to study 
disease epidemics and 
evolution of fungal plant 
pathogens important in the 
U.S., including Sclerotinia 
sclerotiorum and Rhizoctonia 
solani.  She currently has an 
active molecular genetics and 
computational biology lab group.  In 2016, she was awarded 
the American Phytopathological Society (APS) Schroth Faces 
of the Future Award in Epidemiology.  
Figure Credit: UNL Dept. of 
Plant Pathology
Figure Credit: UNL Dept. of 
Plant Pathology
Figure Credit: UNL Dept. of 
Plant Pathology
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Panhandle Research
 and Extension Center
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The Beginnings of the Panhandle Research and Extension 
Center (PHREC)
After a destructive drought throughout western Nebraska 
made several appearances during the late 1880s and early 
1890s, it was recognized that new methods of farming were 
now required for optimal success in this arid environment, 
particularly with irrigation.  Interest in irrigation increased 
with the passage of the Reclamation Act of 1902 that was 
created to insure a reliable source of water for irrigating, 
electricity, and flood control.  It authorized the construction 
of dams, canals, and reservoirs on the North Platte River for 
use in agriculture in eastern Wyoming and western Nebraska.
The PHREC is Born
The PHREC formally began on April 3, 1909, when 
the Nebraska Legislature passed HR 18, providing the 
establishment of a substation to be located west of the 102nd 
Meridian.  The U.S. Department of Interior, Bureau of Land 
Management, removed 160 acres of unclaimed land from 
the public domain on June 17, 1909, to be used for initiating 
a substation in western Nebraska.  The site selected was the 
SE quarter of Section 21, Township 23, Range 55, located 
in Scotts Bluff County about 6 miles east of Mitchell and 7 
miles northwest of Scottsbluff, and was initially referred to as 
the Scottsbluff Experimental Substation.  
The Bureau of Reclamation granted the land to the 
USDA who was to manage the Substation.  The Bureau 
donated $5,000 and the University of Nebraska supplied 
another $2,000 for improvements with the understanding that 
both the USDA and the University would provide the needed 
funding for any future renovations.
A memorandum of understanding was created 
between the three parties (USDA, UNL, and the Bureau of 
Reclamation) on March 10, 2010, and the Substation was 
organized that same year and commissioned with the primary 
mission of conducting research related to irrigated agriculture 
and farming problems unique to that area.  Sod was broken 
in the fall of 1910 and seeded to oats the following spring.  
In 1911, an additional 800 acres of land was given to the 
Substation at no cost by the Bureau of Reclamation.  This 
land was referred to as the University Pasture Area, located 
in Sioux County, about six miles north and three miles east 
of Mitchell.  It is now called the Panhandle Experimental 
Range.
The Early Years (1912-1934)
Crop rotation was the first major topic of research at the 
Substation, and an extensive series of rotation experiments 
commenced utilizing both irrigation and dryland practices.  
Thirty-one different rotations were started in the spring of 
1912.  Three more were added in 1920.  The length of the 
rotations varied from continuous cropping to seven years.  
Livestock was included in these rotation experiments as well 
as projects targeted at establishing optimal crop sequences 
and identifying crops that best suited that environment (e.g. 
sunflowers for silage and sugar cane).  From these studies, 
it was discovered that spring wheat and flax were two crops 
that would not work well or provide an economic return for 
producers in this area. 
Scottsbluff Substation in 1911 (top) and a photo taken from the same 
location in 2019 (bottom)
Sunflowers grown for silage in 1917  (Figure Credit: Panhandle 
Research and Extension Center)
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Additionally, Leslie Bowen (USDA, Bureau of 
Agricultural Engineering) began fundamental irrigation 
work in the early 1930s on the water used by crops grown in 
that region.  This work established the baseline upon which 
irrigation scheduling recommendations were developed.
Over this period of 20 
years, the Substation operated 
as a USDA-ARS Center 
with little to no cooperative 
projects with University of 
Nebraska staff until after 1934.  
Up to that time, the station 
superintendents, Fritz Knorr 
(1910-1916) and James Holden 
(1917-1934), answered to and 
sent their annual reports to the 
USDA.  They were indifferent 
to the University, showing no 
interest in collaborating with 
professors and specialists of 
the College of Agriculture.  
In fact, Robert Goss became 
so frustrated throughout the 
1920s trying to set up trials at 
the Substation that he began his potato work (root diseases 
caused by Rhizoctonia and Fusarium) and scab at the newly 
established Box Butte Experimental Farm near Alliance.  
This site was developed in 1930 to specifically study dryland 
crops in western Nebraska, with an emphasis on potatoes.
Selected studies conducted at the Substation during this 
period, in addition to the rotation experiments, included: 
manuring of sugar beets, varietal trials of grain and vegetable 
crops, irrigation projects that measured water needs for crops 
at certain growth stages and soil depths at which moisture 
was obtained, daily climatological records, and livestock 
investigations such as lamb feeding, hogs on alfalfa pastures, 
and values of sweet clover on dairy cows.   
Plant Pathology Successes
The crop rotation investigations identified several 
important findings related to plant diseases and successful 
agricultural production in this region.  The advantages of 
including manure and alfalfa production in the rotation for 
optimal maintenance of soil productivity were discovered.  
Usage of these practices also reduced economic loss due to 
nematode and root rot damage in sugar beets, and helped 
manage bacterial blight in dry beans after removing infected 
plant residues.
The results of potato research, in particular, proved to be 
very important and useful to the nascent, developing industry. 
As a result of the crop rotation work, high yielding varieties 
of potatoes with disease resistance were developed.  It was 
also determined that spindle tuber disease and viruses were 
the cause of the degeneration or “running out” of production, 
and control measures were identified for them.  A rotational 
system was also created that reduced the threat of scab and 
helped establish a certified seed program in Nebraska that 
assisted in expanding markets for potatoes. 
Potatoes affected by the spindle top disease (top) compared with 
healthy potatoes (bottom)  (Figure Credit: Nebraska Agricultural 
Experiment Station)
James Holden in sugar beet plots in the 1920s  (Figure Credit: 
Panhandle Research and Extension Center)
Crop rotation experiments  (Figure Credit: Panhandle Research and
Extension Center)
Fritz Knorr, first station 
superintendent  (Figure Credit: 
Modesto Junior College (CA))
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Change of Attitude and Philosophy (1935-1956)
The arrival of Lionel Harris 
introduced a different perspective 
regarding the direction and 
relationships between the Substation 
and the University.  Harris was 
appointed superintendent of the 
Substation in 1935 following 
Holden’s death the year before.  
He welcomed and promoted 
collaborative research with staff 
members from several departments 
in the College of Agriculture.  His 
annual reports for the dean of the 
college dealt with information 
obtained from the very beginning 
of the Substation, and he was 
exceptionally sensitive to the 
demand for a total research program 
that also was highly relevant for 
the farmers and their production 
systems.  He initiated and pursued maximum cooperation 
with Extension when it strongly emerged in the mid-1950s.
After 1935, projects at the Substation involving both 
the USDA and University personnel, increased rapidly.  In 
addition to the agricultural engineering, agronomy, and 
animal science departments, the entomology and plant 
pathology departments developed very active and extensive 
programs at the Substation.  For example, the Department of 
Plant Pathology maintained a full-time position conducting 
research studies at the Substation during the summers for 
more than 15 years (1944-1960).  This assignment was 
accorded to Max Schuster after his arrival in 1946.  Some of 
the major accomplishments during this period were creation 
and development of one of the greatest alfalfa varieties ever 
grown (cv “Ranger”) possessing both winter hardiness and 
resistance to bacterial wilt, the identification of a disease 
that could have eliminated the potato industry in Nebraska 
(spindle tuber), and the discovery of a new nematode (false 
root-knot) problem to sugar beet production. 
The University Takes Charge (1957-1971)
The USDA managed the station until 1948 when its 
holdings were turned over to the state of Nebraska who then 
gave the University of Nebraska responsibility and ownership 
of the station.  Harris remained the superintendent, but his 
appointment and salary were transferred to the University of 
Nebraska’s Experiment Station.
By the mid-1950s, the staff at the Substation consisted 
of Superintendent Harris, three agronomists, one soil 
scientist, one irrigation engineer, and one horticulturist.  An 
additional group of 24 staff members from East Campus 
were listed as cooperative workers at the site as well as two 
USDA scientists from Colorado.  As the number of workers 
increased at the Substation, plans were made to construct a 
new and modern building that could serve as headquarters 
for both research and Extension personnel.  This building 
was completed in 1956 (later being named the Lionel Harris 
building), containing 8,600 square feet of floor space with 
an auditorium, office space for two administrators, three 
Extension and five research workers, and five research labs 
for agronomy field crops, soil chemistry and fertility, soil 
physics and irrigation, entomology, and plant pathology.  
The housing of the Extension supervisor for District I in 
this new facility also marked the beginning of the integrated 
relationship between Extension and research.  The name 
of the station at this time was modified to the Scotts Bluff 
Experiment Station, but was changed again in 1966 to the 
Scotts Bluff Station.
The new Substation building in 1957 (called the Scotts Bluff 
Experiment Station)  (Figure Credit: Panhandle Research and 
Extension Center)
Certificate of registration for alfalfa variety “Ranger”
developed by Nebraska Agricultural Experiment Station and the 
USDA  (Figure Credit: Panhandle Research and Extension
Center)
Lionel Harris  (Figure
Credit: Panhandle
Research and
Extension Center)
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Due to the improved facilities and better cooperation 
between Extension and research, rapid growth of programs 
followed immediately, clearly illustrating the benefits and 
synergistic advantages of competent groups working together 
to attain maximum progress.  Major plant disease research 
topics during the Harris period of University leadership 
included soilborne diseases of sugar beets (primarily 
nematodes and root rots), etiology of diseases of newly 
emerging crops such as safflower, and a forecasting system 
for potato late blight for predicting optimal times for making 
fungicide applications when needed. 
Satellite Stations
During the 1960s, the Scotts Bluff Experiment Station 
continued to grow, absorbing all College of Agriculture-
related research responsibilities.  In 1963, the Box Butte 
Experiment Station at Alliance (potato research) was made a 
satellite of the Scotts Bluff Station and its name was changed 
to the Northwest Agricultural Lab (NWAL), but it was closed 
in the early 1990s.  
Another satellite research facility was added in 1967 
when the University was granted a portion of the old 
WWII Sioux Ordinance Depot from the U.S. government 
for agricultural research and educational purposes.  It 
was located about 6 miles north of Sidney, consisting of 
2,400 acres, 14 reinforced concrete igloos, 2 warehouses, 
1 headquarter building, and farm tools and industrial 
equipment.  It was called the High Plains Agricultural 
Lab, and has been dedicated to dry-land agriculture (710 
acres) and range experimentation (1,600 acres of crested 
wheatgrass) with 40 acres of limited irrigation.
Harris Exits and Weihing Enters 
Lionel Harris retired in 
July 1971, and was replaced by 
John Weihing as superintendent. 
Weihing had previously served 
as a UNL staff member in both 
the agronomy (master’s degree) 
and plant pathology (doctorate 
degree) departments.  He 
was, in fact, the first full-time 
Extension plant pathologist 
hired in Nebraska in 1950.  
Weihing’s administrative 
responsibility was expanded 
and his position required 
managing both research and 
extension activities throughout 
the Panhandle.  On the advice 
of a lay advisory committee, 
the station’s name was changed to University of Nebraska 
Panhandle Station, to better reflect the geographic location 
encompassing all of the station’s activities.  Weihing’s title of 
superintendent was also changed at this time to Director of 
the Station and Extension District I.
Moving to the Elliot Building
In 1973, the station received a generous gift from the 
Scottsbluff-Gering Payroll Development Foundation for the 
defunct Hiram Scott College campus.  Hiram Scott College 
was a small liberal arts college created by businessmen in the 
area in 1965 and named for an early trapper and frontiersman 
who died at the foot of the Scotts Bluff monument.  The 
institution closed in 1972 after 7 years due to lack of student 
enrollment.  At the time of its closing, the college facilities 
included a unit housing a library, classrooms, and offices; 
two dormitory complexes; two houses; a pre-engineered 
metal building (TUB); and approximately 205 acres of land.  
Eventually, the dormitories, about 40 acres of the land, the 
metal building, and the two houses were sold to the Nebraska 
Veterans Association. 
The acquisition of the Hiram Scott College campus 
required legislative action before acceptance.  Senator Terry 
Carpenter introduced two bills, the second of which (LB 275) 
was approved, and on December 6, 1973, the University of 
Nebraska Board of Regents formally accepted the gift.  This 
newly received tract at the old Hiram Scott location was 
located approximately 1 mile north of Scottsbluff and became 
the new headquarters for the Panhandle Station.  In early 
1974, staff and administration moved into the main classroom 
and library area, which was renamed the J.G. Elliot Building 
in 1976.  At the original site of the Scotts Bluff Agriculture 
Station, the land (269 acres) and the building with the labs 
and offices (Lionel Harris bldg.) were retained and renamed 
the Mitchell Ag Lab.  
During Weihing’s tenure, a number of new hires were 
created at the Panhandle Station with the help of Senator 
Terry Carpenter.  They identified areas of need not previously 
Panhadle Research and Extension Center in 2019
John Weihing  (Figure
Credit: Panhandle Research
and Extension Center)
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addressed and were able to attain permanent positions related 
to those areas, including range management, weed science, 
machinery engineering, agricultural meteorology, veterinary 
science, and forestry, among several others. 
After Weihing’s retirement in 1983, the Panhandle 
Station became the Panhandle Research and Extension 
Center, a name that has remained.  Today, the center 
consists of the Elliot building, 156 acres of sprinkler-
irrigated land, and an additional 80 acres of land dedicated 
to furrow irrigation research—all cumulatively known 
as the Scottsbluff  Ag Lab.  The building also has offi  ces, 
laboratories, an auditorium, and several meeting rooms 
with satellite and internet connections.  Newly renovated 
greenhouses, a maintenance building, and storage sheds 
have been constructed on the grounds.  It also is now 
the administrative headquarters of UNL Extension in the 
Panhandle District.  
The Elliot building has gone through several renovations 
and remodeling but, as of 2019, it houses 13 faculty 
members of UNL’s Institute of Agriculture and Natural 
Resources (IANR), with one vacancy to be hired.  Most of 
these positons (11) have joint appointments with research 
and extension, specializing in diff erent agricultural and 
scientifi c disciplines: beef nutrition and feedlot management, 
community development and entrepreneurship, cow-calf 
production, range and forage management, entomology, weed 
science, irrigation engineering, plant pathology, soil and 
nutrient management, alternative crops breeding, dry bean 
breeding, hydrogeology, and dryland cropping systems.  The 
facility additionally houses a staff  of administrative, business, 
facility, and technical support. 
Directors Since Weihing’s Retirement in 1983
• Robert D. Fritschen
District Director 1984-1992; Associate Director 1979- 
       1981
• Burton A. Weichenthal
Interim District Director 1992-1994; Associate Director  
       1982-1986, 1987-1992
• Charles A. (Chuck) Hibberd
District Director 1994-2007
• Linda S. Boeckner
District Director 2008-2013
• Gary W. Hergert
Interim District Director 2013-14
• Jack C. Whittier
District Director 2014-2020
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Early Studies in Plant Pathology
The story of plant pathology in Nebraska began 
with the hiring of Charles Bessey in 1885, although the 
department was not recognized separately from botany until 
1920 when the department was offi  cially formed.  Bessey 
was initially hired as Professor of Botany in the Arts and 
Sciences College and the Dean of the Industrial College as 
well as the fi rst Experiment Station botanist.  He promoted 
research studies in plant pathology, and his students produced 
numerous reports, papers, and bulletins pertaining to plant 
diseases between 1885 and 1905, when he resigned from the 
Experiment Station and went back to a full-time position as 
Chair of Botany in the Arts and Sciences College.
Plant Pathology Moves to Western Nebraska
Potato production became the fi rst subject of plant 
disease studies in western Nebraska.  In the summer of 1909 
(prior to the establishment of the Scotts Bluff  Experimental 
Substation in 1910), a potato disease lab was set up in 
Alliance with the help of special legislative funds to study 
storage diseases of potatoes.  Work on tuber dry rot (caused 
by Fusarium trichothecioides) by George K. K. Link served 
as his M.S. thesis in 1912, and also resulted in the publication 
of the fi rst Research Bulletin (#1) of the Experiment Station.  
Link later published a comparative physiological study of the 
wilt fungus (caused by Fusarium oxysporum) with the dry-rot 
fungus in 1916 as Research Bulletin #9, which also became 
his Ph.D. dissertation.
During the early 1920s, Robert W. Goss (Lincoln-based 
Experiment Station plant pathologist) attempted to set up 
plant disease experiments at the Scotts Bluff  Substation, but 
gave up after several years.  The director of the Substation 
at that time (James Holden) had no interest in research 
collaborations with East Campus staff  members.  In the 
mid-twenties, additional work was begun with the purpose 
of reversing severe yield reductions in alfalfa crops due to 
the combination of the bacterial wilt disease (caused by 
Clavibacter michiganensis subsp. insidiosus) and winter 
injury through the collaborations of UNL plant pathologist 
George Peltier, the USDA, and the Agronomy department.  
This resulted in the variety “Ranger,” which became the 
fi rst winter hardy, wilt resistant variety ever developed.  It 
subsequently became the leading variety grown in the U.S. 
into the 1960s.
Plant Pathology in Nebraska Migrates West
Sacks of potatoes in fi eld after harvest  (Figure Credit: Panhandle 
Research and Extension Center)
Aphanomyces root rot on a sugar beet root
Foliar (fi ring) symptoms of bacterial wilt on dry beans
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In 1930, an experimental farm was established by the 
Experiment Station near Alliance (later known as the NW 
Agricultural Lab), in cooperation with Box Butte County, 
with the primary purpose of studying potatoes under dry land 
conditions.  After unsuccessfully working with Holden at the 
Scotts Bluff Substation, Goss continued at the Alliance field 
lab working with soilborne diseases such as scab and root rot 
(Rhizoctonia) and conducted some of the first studies in the 
U.S. with virus diseases.
Plant Pathology in Western Nebraska Expands
The arrival of Lionel 
Harris as substation director 
resulted in a change of 
philosophy for collaboration 
with the University of 
Nebraska as he promoted 
maximum cooperation 
with East Campus staff 
members and Extension.  
Plant pathology has played 
a major role in both research 
and extension activities ever 
since.  For the next 30 years, 
plant pathology personnel 
were stationed at Scottsbluff 
during the summers to 
conduct field experiments 
and address disease problems 
more efficiently.  Upon 
arrival, plant pathologist Max Schuster was assigned this 
task, and he studied soilborne and virus diseases of potatoes, 
bacterial diseases of dry beans, corn stalk rots, and sugar beet 
root diseases.  Some major accomplishments included finding 
a new disease of sugar beets caused by a nematode pathogen 
indigenous to western Nebraska, Nacobbus aberrans (false 
root-knot nematode), and a rust on safflower.  This was the 
first report of rust infecting through the roots causing root and 
stem rot on seedlings.  He also identified new color variants 
(orange and purple) of the bacterial wilt pathogen that were 
also unique to the Panhandle.   
Two diseases of wheat also provide examples of 
collaboration between Lincoln-based faculty and those 
stationed in Scottsbluff, including the virus disease western 
streak mosaic (now known as wheat streak mosaic) and root 
and crown rot, both of which are prevalent today.  Plant 
pathologist Bill Allington, entomologist Bob Staples, and 
agronomist Charlie Fenster worked for many years on the 
epidemiology of wheat streak mosaic, and contributed 
significantly to formulating control measures for the disease.  
Root and crown rot was a devastating disease for many years 
in western Nebraska, but is now managed by planting wheat 
at appropriate dates for different regions of the state.  These 
recommendations are still being used today and are based 
largely on results of 15 years of research on this topic done 
by Charlie Fenster and plant pathologists Mike Boosalis and 
John Weihing.
First Permanent Extension Plant Pathologist
As a result of a 
committee established in 
1965 to evaluate current 
and future research and 
extension needs in western 
Nebraska, the number one 
recommended priority for 
new specialist positions in 
the panhandle area was plant 
pathology.  Thus, Eric Kerr 
was hired in 1967 as the first 
full-time extension plant 
pathologist at the Panhandle 
REC.  His appointment was 
changed to 50% extension 
and 50% research in 1980.
Lionel Harris  (Figure Credit: 
Panhandle Research and 
Extension Center)
Eric Kerr (1990s)  (Figure Credit: 
Panhandle Research and 
Extension Center)Root and crown rot disease of wheat.  Note the two diseased 
subcrown internodes (right) compared with the healthy one (left).
Charlie Fenster  (Figure Credit: Panhandle Research and Extension) 
Center)
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Kerr established 
effective nematocidal 
treatments against sugar 
beet nematodes, and 
provided the industry with 
guidelines for determining 
the threshold levels of 
nematode populations 
needed for economical 
returns with nematocide 
treatments.  He also 
studied nematode diseases 
of corn and the carry-over 
effects of nematocidal 
soil treatments in a corn-
dry bean-sugar beet 
rotation.  He developed 
a forecasting system with 
Al Weiss (extension climatologist) for Cercospora leaf spot 
control in sugar beets (which is still in use today).  Lastly, 
he collaborated with Lincoln-based faculty in the biological 
control of Rhizoctonia root rot in sugar beets and the control 
of white mold, rust, and bacterial diseases of dry beans.
Changing of the Guard in Scottsbluff
Kerr retired in March 1998 and his position was filled in 
1999 by Bob Harveson, who currently has responsibility for 
specialty crop diseases with an emphasis on sugar beets, dry 
beans, and sunflowers.  He has determined that Aphanomyces 
root rot is a major component of the root disease complex in 
sugar beets (with Rhizomania, Rhizoctonia, and Fusarium 
root rots, and others) and is focusing on biological, cultural, 
chemical, and predictive methods of management.  He also 
has studied the re-appearance of the bacterial wilt disease of 
dry beans (first identified and investigated by M. Schuster 
in the 1950s) and its ability to survive on other crops grown 
Bob Harveson (1999)
Members of the plant pathology program in 2012  (left to right: 
Bob Hawley, Shelby Steele, Shane Weyrich, Kathy Nielsen, Trung 
Ngyuen, Bob Harveson, and Clay Carlson)
Early stage lesions (pycnial) of sunflower rust on volunteer sunflower 
plant
in rotation with dry beans.  This work has uncovered the 
presence of another pathogen color variant (pink) near 
Scottsbluff which, to date, has never been reported from 
any other location in the world.  He also identified the early 
stages of sunflower rust for the first time from naturally-
occurring field infections in volunteers and wild species, and 
demonstrated the negative implications of this for subsequent 
disease development in commercial sunflower crops.  
His extension program has focused on providing a 
disease diagnostic service for producers (>27,000 samples 
since 2000) that tests both soils and plant specimens for 
disease identification and incidence.  Much of the successes 
achieved by the plant pathology program have been due to 
the longstanding technical support of Clay Carlson, Bob 
Hawley, David Reichert, Kathy Nielsen, Allison Rickey, and 
Tyler Patrick, who have provided well over 125 combined 
years of experience and service to the Panhandle REC.
Identical symptoms from plants inoculated with pink isolate (right) 
and a standard highly virulent orange (left) isolate 15 days post-
inoculation
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John Lawson Weihing 
was born on February 26, 
1921, on a farm near Rocky 
Ford, CO, and was one 
of eight children (6 boys 
and 2 girls).  He attended 
a country school through 
the eighth grade, and 
graduated from Rocky Ford 
High School in 1938.  He 
attended the Colorado State 
College of Agricultural 
and Mechanical Arts (later 
known as Colorado Sate 
University) and majored 
in agronomy.  Throughout 
his time in Ft. Collins, 
he participated in ROTC.  
Thus, on the day of his graduation from college in 1942, he 
was commissioned as an officer in the field artillery.  
Weihing’s time in the service was eventful.  He became 
a paratrooper and was involved in a special mission with the 
101st Airborne Division to parachute into France prior to the 
Normandy invasion on June 6, 1944.  The night of June 5, he 
was on the first plane in, and he was the first man to jump as 
his plane was shot down.  He recalled that he never learned 
the fates of the 22 other people on the plane as he never heard 
from them again.  His objective that night was to adjust shore 
bombardment and to direct artillery fire from navy ships to 
help incoming troops and paratroopers landing on the beach 
the next day.
After two campaigns in Europe, he was sent back to the 
United States to reform an antiaircraft battalion into the first 
field artillery rocket battalion.  After this was accomplished, 
they were sent to fight in the Okinawa campaign.
After the war was over, he was honorably discharged 
from the service and enrolled in graduate school at the 
University of Nebraska.  He initially chose Nebraska in order 
to take courses from the famous ecological botanist, John E. 
Weaver.  He spent his first summer maintaining small grain 
plots at the North Platte station before beginning classes in 
Lincoln in the fall of 1946.  He worked on a master’s degree 
as the last student of Theodore A. Kiesselbach, an agronomist 
known as “Mr. Corn.”
During the course of his studies for the M.S., he became 
interested in plant pathology.  After he completed an M. S., 
he decided to pursue a Ph.D. in plant pathology.  In 1950, he 
was hired by the University of Nebraska as the first full-time 
extension plant pathologist in the state, although he was still 
in the process of completing a doctoral degree. 
During this time, he was asked to become one of the 
original panelists on the Backyard Farmer program when 
it started in 1952.  This program is still being aired and is 
the longest continuous program on public television in the 
United States.  He also began working on the Nebraska Plant 
Disease Handbook during this period.  It was completed in 
1954 and distributed to extension educators throughout the 
state.  In the spring of 1954, he was awarded a Ph.D. 
Weihing was the first extension agent to become a 
research and graduate professor.  This occurred when he was 
assigned leadership of the Outstate Testing Program.  This 
program was set up through legislature funding and began 
in 1949.  It permitted both demonstration and exploratory 
field tests under the diverse environmental conditions across 
the state.  Supervision of the program was delegated to the 
extension specialist;  however, he needed an appointment 
with the experiment station in order to do so.  Thus, this 
experience enabled him to conduct both research and 
extension simultaneously, the concept of which was revisited 
later when he moved to Scottsbluff.
In 1964, Weihing moved with his family to Erzurum, 
Turkey and helped start a new land grant university for 
western Turkey, called Ataturk University, as part of the 
UN Technical Assistance Program.  He served as the chair 
of the plant science department and thus was involved with 
many other related disciplines, including agronomy, range 
management, plant pathology, and entomology.
Weihing and his family returned to Nebraska in 1966, 
and he resumed his duties as extension plant pathologist.  
One of the impacts of his time in Turkey was in recognizing 
certain needs in areas that were lacking.  He developed an 
John Weihing, First Extension Plant Pathologist in 
Nebraska
Panel members of the Backyard Farmer program.  John Weihing is 
seated second from the left, holding the telephone.  (Figure Credit: 
Dept. of Plant Pathology)
John Weihing  (Figure Credit: 
Dept. of Plant Pathology)
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idea as a result of this overseas experience that eventually 
resulted in the Disease Compendium series.  Therefore, he 
began working with an advisory group of plant pathologists 
nationally on a compilation of plant diseases for the U.S., 
which was critically needed.  The first volume produced was 
a disease compendium of corn in 1973, and was presented to 
the American Phytopathological Society (APS).  They had 
no funding for publishing at that time, so the USDA provided 
the seed money for this project that led to the eventual 
establishment of the APS Press and the development of many 
other disease compendia.  Weihing took the lead in writing 
the initial proposal to the USDA, and the compendium 
was modeled on his format for the Nebraska Plant Disease 
Handbook. 
In June 1971, Weihing accepted the position as 
superintendent of the Scotts Bluff Station, where he was 
responsible for supervising both research and extension 
faculty.  Thus, one of the major charges he took on was 
promoting the merging of extension and research programs 
in the panhandle.  Furthermore, he noticed that there were 
several important discipline areas that were not receiving 
attention.  During his tenure as superintendent, and later 
director of the Panhandle Station, many new permanent 
faculty positions were created to address those areas 
of need, including range management, weed science, 
irrigation engineering, machinery engineering, agricultural 
meteorology, veterinary science, forestry, and a position 
in agriculture communications meant to serve as a liaison 
between University personnel and the public.
Another critical idea that he developed was the concept 
of addressing production problems through a team approach 
consisting of various disciplines within a crop commodity. 
Many of these created positions are continuing today, and 
the still-functioning team concept has been credited with the 
continued success of the Panhandle Research and Extension 
Center (PHREC) in both research and extension issues 
related to sugar beet and dry bean production.  In surrounding 
states (Colorado and Wyoming), growers do not have 
access to the range of expertise in all these areas and rely to a 
great extent on PHREC scientists for information concerning 
these two crops.   
Weihing retired in January 1984, but continued to live 
in the area and was involved with many community civic 
activities.  He further served the citizens of Nebraska as a 
state senator from 1987 to 1991, and was involved with the 
University of Nebraska Foundation.  John passed away on 
his birth date in 2003, and is survived by his wife Shirley 
and four children, Lawson and Debi Weihing of Papillion, 
Martin Weihing of Chicago, Adell and Dan Gorney of 
Cheyenne, WY, Warren Weihing of Boise, sister Joan Call of 
Grand Forks, ND, two grand children, and many nieces and 
nephews.  
Weihing’s legacy is still alive today through the 
programs and faculty located at PHREC that his prescient 
vision helped to create.  He had the honor, among many 
others, of having a great northern multiple disease resistant 
dry bean variety “Weihing,” named after him in 2000.  His 
impact is further being felt with an energetic and flourishing 
APS Press.  After beginning with the pilot corn disease 
compendium that was initially funded by the Extension 
Service, USDA, there are now more than 50 disease 
compendia focused on different crops, published by APS 
Press.  Weihing’s team concept has continually highlighted 
Nebraska’s expertise both nationally and internationally 
through the publication of revisions of disease compendia 
for sugar beets, beans, soybeans, and peas, with a never 
before published compendium for sunflowers.  These new 
volumes were edited and authored by many PHREC and 
UNL personnel.  In addition to biotic and abiotic diseases, 
these resources also cover insects, fertility deficiencies, and 
herbicide damage, thereby integrating the various disciplines 
of the team concept that he envisioned and implemented. 
The Panhandle Research and Extension Center in 2019 (formerly 
named the Panhandle Station)
Plant disease handbook created by Weihing
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The Panhandle Research and Extension Center (PHREC) 
Disease Diagnostic Lab
Diseases are often a major yield-limiting factor to many 
crops grown in the Nebraska Panhandle.  It is important 
for these diseases to be properly and rapidly identified so 
that control measures may be implemented.  Due to his 
background and strong interest in disease diagnosis, Bob 
Harveson began a service in 1999 upon arrival in Scottsbluff 
with the purpose of identifying disease problems based on 
samples submitted to the plant pathology lab at the Panhandle 
REC.  This service was initially funded partially by Western 
Sugar Cooperative because in the first decade approximately 
75% of the submitted samples were sugar beets affected 
by diseases such as rhizomania, Cercospora leaf spot, 
Rhizoctonia, and Aphanomyces root rot.  This service was 
later expanded in 2000 to include any crop or plant species 
brought to the lab.   
Over the years, the types of samples have varied.  In 
addition to plant leaf, stems, or roots, the lab also tested soil 
samples for various diseases, beginning with rhizomania.  
This was a devastating virus disease in the early 2000s 
that was transmitted to plant roots by a soilborne fungal-
like parasite.  A predictive test was developed using soil 
samples collected from fields to be planted for sugar beets 
the following year.  This test utilized beet seedlings planted 
into the soils as bait for the pathogen and were grown in the 
greenhouse.  After two months, the lab tested roots for the 
presence of the virus pathogen.
This pre-plant concept was expanded in 2003 to also 
identify the fungal root pathogens present in soils with 
the purpose of estimating disease problems the following 
season.  Both soil tests were designed to give growers an 
idea of potential problems approaching and allow them the 
opportunity to make a management decision before planting. 
As of December 2018, 3,886 root diseases and 2,561 
rhizomania soil samples were tested for a total of 6,447 soil 
samples.  These samples, combined with all the plant stem, 
root, and leaf samples from growers, consultants, research 
colleagues, homeowners, and numerous disease surveys, add 
up to well over 27,000 total samples received and processed 
by the plant pathology lab.
Since 1999, Harveson has utilized disease diagnostics 
to establish and advance the direction of the extension 
and research program at PHREC.  Although this service 
has emphasized diseases of sugar beets, dry beans, and 
sunflowers, the lab has also detected and studied dozens 
of additional diseases from many different crops and plant 
species (65-70).  This list includes Aphanomyces root rot 
and dry rot canker of sugar beets, bacterial wilt of dry beans 
and soybeans, Rhizopus head rot and Verticillium wilt in 
sunflowers, bacterial root rot in chicory, Ascochyta blight 
in chickpeas, downy mildew of camelina, powdery scab of 
potatoes, and yellow vine in pumpkins, among others.  As a 
result, a number of positive factors have unexpectedly come 
to light.  
Over the last 20 years, the diagnostic lab has provided 
a popular service for producers and the public, in general, 
while also generating partial income for technical support.   
Furthermore, this service has resulted in more than 25 
research and extension report publications on new or unusual 
diseases.  Lastly, the identification of new diseases and their 
incidence and distribution throughout western Nebraska has 
provided valuable preliminary data enabling Harveson to 
draft new proposals for addressing these real-world disease 
issues by utilizing applied research for the development of 
successful management strategies.
The PHREC Disease Diagnostic Lab
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New Reports in Nebraska for Unique, Significant, or 
New Diseases Identified by the Panhandle Disease 
Diagnostic Lab   
All diseases listed below were published in some form 
(Plant Disease, Plant Health Progress, Crop Protection 
Clinic Proceedings, NebGuides, Extension Circulars, Disease 
Diagnostic Card Series, Commodity Group Meetings, and 
Research Forum Proceedings).
2000 - Aphanomyces root rot - sugar beets 
2001 - Rhizopus head rot - sunflowers (Image 1)
2002 - Ascochyta blight - chickpeas
2002 - Sterile white basidiomycete (SWB) - dry beans
2004 - Sexual stage of powdery mildew - sugar beets
2004 - Stemphylium leaf spot - dry beans
2005 - Alternaria leaf spot - chicory
2006 - New appearance of bacterial wilt - dry beans
2007 - Bacterial wilt - soybeans
2008 - New color variant (pink) of bacterial wilt pathogen -  
           dry beans 
2008 - Cucurbit yellow vine disease - pumpkins (Image 2)
2009- Verticillium wilt - common cocklebur
2010 - Sugar beet seedling rust - sugar beets
2010 - Natural occurrence of the pycnial stage of rust in the       
           field - sunflowers
2011 - Downy mildew - camelina (Image 3)
2011 - Zebra chip - potatoes
2012 - Resistant strains of A. rabiei  to strobilurin fungicides    
           - chickpeas
2013 - Violet root rot - sugar beets
2013 - Dry rot canker disease identified as caused by             
           binucleate species of Rhizoctonia (anastomosis group      
           -  AG F) - sugar beets
2015 - Orobanche ludoviciana (Louisiana broomrape) -  
           sunflowers
2015 - Powdery scab - potatoes
2015 - Rhizoctonia zeae identified as effective biocontrol  
           agent for root rots - sugar beets
2016 - Bacterial root rot - chicory (Image 4)
2016 - Pink seed - dry peas
2017 - Phomopsis stem canker - sunflowers
2018 - Virus disease caused by an unknown Tombusvirus -  
            sunflowers
2018 - Bacterial wilt - cowpeas
2019 - White mold - cowpeas
2019 - Phomopsis stem canker - cowpeas
1
2
3
4
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Corn, Wheat, 
and Alfafa
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Introduction
Goss’s wilt and leaf blight is a destructive bacterial 
disease of corn, caused by Clavibacter michiganensis 
subspecies nebraskense.  It was first identified in 1969 
from Dawson County near Lexington, making it a true 
Nebraska native.  Over the next decade, it was identified 
from at least 53 other counties within Nebraska and spread 
into the surrounding states of Iowa, South Dakota, Kansas, 
and Colorado.  The disease was eventually identified from 
additional U.S. corn-growing states before disappearing in 
the mid-1980s as suddenly as it first appeared in the late-
1960s.  
Bacterial wilt of dry beans, caused by Curtobacterium 
flaccumfaciens pv. flaccumfaciens, has been a sporadic but 
often serious production problem since first being reported 
from South Dakota in 1922.  By the 1940s it became one 
of the most problematic bacterial diseases in the United 
States, particularly throughout the irrigated high plains 
and Midwest.  Wilt persisted through the early 1970s as an 
endemic and economically-important production constraint 
in Nebraska, presumably through seedborne transmission and 
dissemination, before essentially disappearing by the early 
1980s. 
Taxonomic Similarities
The two pathogens share many similar characteristics, 
the most obvious being bacterial in nature.  They are 
closely related and were once classified in the same genus 
(Corynebacterium) primarily due to a superficially similar 
particle shape, referred to as “coryneform.”  This term today 
is used to informally describe members of a heterogeneous 
group of Gram-positive bacteria (this group of bacteria 
stain purple after a laboratory diagnostic procedure) with 
cell morphological features consisting of irregular short 
rods that may be slightly curved, bent, or club-shaped.  This 
characteristic trait gives the genus its name from the Greek 
noun “koruna” or “club.”  
The Goss’s wilt pathogen, Clavibacter, produces 
rods that are slightly thinner and longer than the shorter, 
fatter rods characteristic of Curtobacterium.  In addition 
to particle morphology differences, these two pathogens 
were also demonstrated to differ in biochemical and DNA 
characteristics and cell wall composition, further justifying 
the separation of these bacteria into different groups.
Favorable Conditions for Disease Development and 
Pathogen Survival
Disease for both pathogens, in general, is enhanced by 
injury or stress placed on the plant.  In this region, these 
conditions are often provided by storms consisting of driving 
rain, hail, wind damage, and sandblasting.  Both bacterial 
pathogens can also become systemic, moving into and 
blocking water translocation within the vascular system of 
plants, which results in wilting.  Both pathogens also readily 
survive in infected residue on the soil surface, serving as 
the primary inoculum source for future crops.  Therefore, 
infection and spread throughout fields is enhanced by reduced 
tillage practices, continuous cropping, tissue injury on leaves, 
and sprinkler irrigation or rainfall; but insects or any other 
potential biological vector are not thought to be involved 
with disease spread or development for either disease. 
Once infection occurs, optimal temperatures for disease 
development is 80 to 90°F.  The pathogens are also carried 
in seeds, both on the outside of the seed coat and internally, 
which may also explain their movement and distribution 
throughout the growing regions of the U.S.
The Curious Re-emergence of Goss’s Wilt of Corn
and Bacterial Wilt of Dry Beans in the Central High Plains
Foliar symptoms with “freckles” around lesions and signs of the 
pathogen (shiny patches) on infected leaves
Early infection with systemic wilting and death of plant
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Pathogen Re-emergence
During the mid-2000s, both pathogens re-emerged to 
cause serious production problems across the Central High 
Plains wherever corn or beans were grown.  The resurrection 
of both diseases in Nebraska and other areas of the High 
Plains after a long absence was a puzzling development. 
However, after substantial studying of both diseases since 
2003-2004, new hypotheses have been developed as to why 
these diseases seemingly re-emerged within the same general 
time frame. 
Factors Responsible for Disease Outbreaks?
One of the primary factors that influenced the new 
epidemics was the change in cultural practices adopted in 
this region during the previous 15 to 20 years.  This, perhaps, 
may also be the most influential factor in this mystery.  Over 
this time period, the majority of area producers introduced 
some form of reduced tillage into their systems.  Combining 
this practice with the simultaneous, region-wide increases 
in center pivot irrigation systems would reputably provide 
better conditions for enhancing pathogen survival, infection, 
and dispersal within fields.  
Furthermore, for Goss’s wilt, most growers quit using 
the available disease resistant varieties.  This practice 
largely resolved the problem in the 1980s, and investigations 
in the mid-2000s revealed a strong correlation between 
the reappearance of the disease and fewer varieties with 
resistance being available and utilized.  For the bean wilt, this 
was not as much of a factor.  Only the great northern variety, 
Emerson, had resistance, but it was a specialty variety grown 
for a target market in southern Europe.  Thus, its production 
was limited and could not be grown by every farmer affected 
by the disease across the region. 
Another factor in this re-emergence story could be 
explained conjecturally by the climatic patterns observed 
throughout the region over this period.  The mid-2000s were 
characterized by warmer winters, and an extended drought 
with increasingly higher summer temperatures during the 
growing season.  These factors could have easily contributed 
to better conditions for pathogen overwintering survival and 
increased plant stresses, both of which are well recognized 
to favor disease development and increased severity for both 
diseases.   
 Conclusions
Studies conducted in western Nebraska by UNL 
pathologists Tamra Jackson-Ziems and Bob Harveson suggest 
it is no coincidence that these pathogens re-emerged in this 
region simultaneously  It seems likely that neither disease 
completely went away, but perhaps survived at low levels as 
saprophytes on weed species or crop residues.  Additionally, 
it was theorized that neither disease was noticed until the 
mid-2000s because in the past the plowing of fields was 
commonplace, thereby removing a major mechanism for 
pathogen survival.  
Over the last 20 years, reduced tillage has become a 
widespread practice, as has the addition of higher numbers 
of center pivots added in production fields.  Both practices 
will enhance the conditions favoring the survival and spread 
of both pathogens within fields.  Since both diseases are 
more problematic under elevated levels of plant stress, it is 
also possible that the drought in the mid-2000s also played a 
role.  In summary, it is now thought that the combination of 
environmental stresses and changes in cultural practices all 
contributed to the “return” of these diseases in the Central 
High Plains in the mid-2000s.
A dry bean field severely affected by bacterial wilt
Foliar “firing” 
symptoms of 
bacterial wilt in dry 
beans
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The Mysterious Gram-Positive Bacterial Pathogens in 
Nebraska
Introduction
The majority of phytopathogenic bacteria are Gram- 
negative.  This term refers to the reaction to a microscopic 
dye associated with bacterial cell wall structure that broadly 
differentiates bacteria into two primary groups.  However, 
there is a select group of Gram-positive bacterial pathogens 
that are known to cause damaging diseases in plants. 
Curiously, Nebraska appears to be the original home for a 
number of these pathogens, which have historically been 
extremely important to certain major crops grown here.  
The pathogens causing wilt in dry beans and Goss’s wilt 
and leaf blight in corn are two examples of this group of 
bacterial pathogens, and probably the most familiar.  Because 
they have been addressed elsewhere in this book, the present 
article will focus on two additional bacterial diseases that are 
probably lesser known—bacterial wilt of alfalfa and bacterial 
mosaic of wheat.
Alfalfa Wilt in Nebraska
Alfalfa wilt, caused by Clavibacter michiganensis 
subsp. insidiosus (Cmi), was first noted in Nebraska in the 
mid-1920s.  The subspecific epithet name (insidiosus) was 
selected because of the pathogen’s slow but persistent disease 
progress, and plants are often severely affected before overt 
symptoms are observed.   
Symptoms and Conditions Favoring Disease
Disease is favored by cool, wet conditions with 
an optimal pathogen growth temperature of 70°F and, 
surprisingly, disease will still progress at temperatures below 
50°F.  The disease can be severe enough that production 
becomes unprofitable 2-3 years after infection occurs.  In 
fact, the disease rarely shows symptoms in stands under three 
years of age, even if infection occurs earlier.  
Irrigation is a major factor influencing infections and 
disease severity while fields cultivated under arid dryland 
conditions are seldom affected.  The pathogen readily 
survives in infested plant material within soil, hay, or seed 
for several years, and is most common in low, poorly drained 
areas of the field.  Furthermore, Cmi can spread throughout 
fields after the crop is exposed to some form of injury, such 
as winter damage (freezing and thawing), insect feeding, or 
mowing and baling hay.
Irrigation first began in Nebraska in the early 1890s in 
Scotts Bluff County to augment alfalfa hay production for 
feeding livestock in winter.  This practice was established 
via a complex system of irrigation canals throughout western 
Nebraska, which stimulated the beginnings of the sugar beet 
and potato industries later in the 1900s.  The pathogen is now 
thought to have been introduced from Turkestan on seed or 
plant residues mixed with seed, as alfalfa production began 
in the U.S.  Therefore, it is possible that Cmi could have been 
present in Nebraska long before the turn of the 20th century.
Peltier’s Investigations
George L. Peltier, Experiment Station plant pathologist 
and department chair, was one of the first plant pathologists 
in the U.S. to study the disease.  His observations suggested 
Microscopic picture of Gram-negative bacterial cells staining pinkish-
red (left) and Gram-positive cells staining blackish-purple (right)
Yellowing symptoms of bacterial wilt on alfalfa
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that wilt was the primary factor responsible for sudden 
decreases in alfalfa acreage in Nebraska after 1925.  
Furthermore, he felt it was likely to have been present in 
Nebraska since the 1890s, but only recognized in the 1920s.  
Peltier concluded that previous losses from wilt were 
very likely attributed falsely to winter injury.  He further 
determined that the disease caused the greatest damage in 
the irrigated valley fields grown for hay and that it occurred 
in virtually every irrigated field over two years of age in the 
state.
Wilt Presence Today
Development of resistant varieties, (for example, 
“Ranger” among others), has almost completely eliminated 
the disease as a threat to production.  However, because of 
the pathogen’s apparently cosmopolitan distribution and 
longevity in a perennial crop, the disease still remains the 
most threatening, and potentially destructive, disease of 
alfalfa wherever it is grown throughout North America with 
the exception of dry areas in the west that do not utilize 
irrigation.
Bacterial Mosaic
Bacterial mosaic, caused by Clavibacter michiganensis 
subsp. tessellarius (Cmt), was first identified as a new 
disease of wheat in the spring of 1976 and simultaneously 
demonstrated to be distributed widely throughout Nebraska.  
Incidence and severity varied greatly within and among 
affected wheat fields, consisting of at least 16 different 
cultivars.  By 1979, the disease was found occurring in wheat 
fields representing 17 counties erratically spread over a 500-
mile range extending from far western Nebraska (Scotts 
Bluff County) eastward to western Iowa (Crawford County).  
Surprisingly, by about 1980, the disease had completely 
disappeared from commercial wheat production.
Symptoms and Conditions Favoring Disease  
The disease was characterized by small yellow lesions 
with undefined margins densely and uniformly scattered over 
entire leaf surfaces.  The name given for the disease was 
derived from this primary symptom, a foliar mosaic pattern 
resembling viral yellowing.  Symptom development was 
specific to wheat only.  No other symptomatic host of the 
pathogen were ever identified, although a number of grasses 
became asymptomatically infected after inoculations in the 
greenhouse, including barley, sweet corn, oats, wild rye, 
sudan grass, and smooth brome.  Sorghum and shattercane or 
Teosinte, the progenitor of corn, were unaffected. 
During those few years that bacterial mosaic revealed 
itself, symptoms on plants routinely appeared just before 
heading (late May), but were not detectable after emergence 
in the fall or late in the season after plant maturity.  
However, the pathogen could still be isolated from dead 
Alfalfa cultivar, “Ranger,” with both disease and cold resistance (left).  
Compare with the highly bacterial wilt-susceptible cultivar on the right. 
(Figure Credit: Panhandle Research and Extension Center)
Bacterial mosaic on wheat
Geographical distribution of bacterial mosaic of wheat in Nebraska 
and Iowa  (Reproduced from R. R. Carlson and A. K. Vidaver in Plant 
Disease (1982))
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tissues, although symptoms were not visible.  The optimal 
temperature for natural infection and symptom development 
was never formally established;  but, some greenhouse work 
suggested a preference toward relatively cool temperatures.  
Development of symptoms from artifi cially inoculated plants 
only occurred when incubated at temperatures of 66-68°F.
Investigations
Bacterial mosaic of wheat was initially discovered and 
subsequently studied by a graduate school student, Randall 
Carlson, under the supervision of Anne Vidaver.  The causal 
agent proved to be seedborne, like the alfalfa pathogen 
Cmi.  Additionally, Cmt produced orange-pigmented, Gram-
positive coryneform rods, as did the Goss’s wilt pathogen , 
Clavibacter michiganensis subsp. nebraskensis (Cmn).  
Furthermore, molecular analyses showed the wheat pathogen 
to be closely related to these other Clavibacter pathogens of 
corn and alfalfa.  The subspecifi c name for this pathogen, 
tessellarius, refers to a mosaic stone maker, or someone who 
makes tessellae (small squares of ceramic tile, stone, or glass 
used in making mosaic designs). 
 Although the chlorotic lesions of the mosaic disease 
could be found on any leaf of wheat grown in the fi eld, 
it was not a vascular pathogen and unable to spread 
systemically within the plant.  This was a major criterion 
for distinguishing Cmt from its Gram-positive Clavibacter
cousins—Cmn and Cmi.
Bacterial mosaic has historically been very rare in 
wheat production.  Other than the widespread distribution 
throughout Nebraska between 1976 and 1979, the pathogen 
was only reported from one county in western Iowa and from 
breeding material in Alaska.  Although the disease never 
became a serious problem in Nebraska wheat production, it 
was demonstrated to be capable of destroying the fl ag leaf 
under greenhouse conditions, thus the potential for damage 
was still a signifi cant factor.  
Curious Conclusions
The pathogens causing Goss’s wilt of corn (Cmn) and 
bacterial wilt of dry beans, Curtobacterium fl accumfaciens
pv. fl accumaciens (Cff ), both re-emerged in Nebraska 
at approximately the same time in the mid-2000s, after 
similarly vanishing just as suddenly 20 years previously.  
Some likely factors have been suggested that explain their 
resurgence in Nebraska (see article on Goss’ wilt of corn 
and bacterial wilt of bean);  however, it is uncertain why the 
three pathogenic Clavibacter subspecies and the distantly 
related Cff  have behaved so diff erently from each other.  The 
alfalfa wilt pathogen is still a persistent and common resident 
in Nebraska soils.  However, the breeding process has 
essentially eliminated it as a production problem since the 
development of disease resistant cultivars in the 1940s.  
Likewise, corn breeders rapidly created productive, 
Goss’s wilt resistant fi eld corn cultivars.  The disease then 
disappeared, rarely causing damage with the occasional 
exceptions of fi elds planted to highly susceptible popcorn 
or sweet corn hybrids.  Nevertheless, it has enigmatically 
returned in a manner mirroring that of Cff , which also 
disappeared, but without the widespread use of resistant 
cultivars.  
On the contrary, Cmt seemingly vanished without a 
trace and has not come back.  New resistant cultivars were 
rapidly developed in response to this new disease, but they 
were never deployed due to its short tenure in Nebraska 
wheat fi elds.  The reasons for the sudden arrival and abrupt 
disappearance of Cmt after only 3-4 years, and its failure 
to resurface in the same manner as Cmn and Cff  have never 
been explained.
Thus, a number of unanswered questions remain on 
the origin, survival, and spread of this group of bacterial 
pathogens.  With universal seed trade, new host varieties, 
predicted climate change, and new cultural practices, 
these pathog ens may disappear or even reappear as new 
challenges to producing these economically important crops 
in Nebraska.
74
Nebraska Was Instrumental in Developing the First APS 
Disease Compendium
 APS Press is the publishing imprint of the American 
Phytopathological Society (APS), a non-profi t, international 
organization that attempts to advance the science and practice 
of plant health management.  The fi rst title that launched 
this organization was the Compendium of Corn Diseases, 
published in 1973.  It is now in its fourth edition and has sold 
more copies than any other title published by APS Press, and 
the compendium series are the best-selling publications in the 
entire catalog.  However, the role that UNL plant pathologists 
played in creating and developing the concept for this type of 
publication is not likely known. 
One of the major players in this story was John Weihing.  
He was hired in 1950 by the University of Nebraska as the 
fi rst full-time extension plant pathologist in the state while 
still in the process of completing a doctoral degree, which 
he received in 1954.  It was during this period that he began 
working on the “Nebraska Plant Disease Handbook,” a 
hands-on, practical guide for educating about plant diseases, 
their symptoms, life cycles, and methods for controlling 
them.  After the fi nalization of the handbook, it was widely 
distributed to extension personnel throughout the state.  
Due to a widespread growing recognition concerning the 
lack of educational plant disease information nationally, an 
advisory committee was established by APS to begin working 
on a sorely needed compilation of plant diseases for the U.S., 
beginning with corn.  This group consisted of 12 individuals, 
a mixture of USDA, university, and industry workers, 
including John Weihing and another UNL representative, 
extension plant pathologist, David Wysong.  The primary 
purpose of this group was to plan, draft, and publish a 
general and practical reference for the identifi cation of corn 
diseases in the fi eld or diagnostic lab.  It was designed for 
extension plant pathologists or crop consultants, and later 
served as the nexus for demonstrating the need for additional 
compendia on other major crops.  Three additional UNL 
plant pathologists contributed to the production of this fi rst 
edition publication, strongly representing Nebraska expertise, 
including bacteriologist Anne Vidaver, nematologist Max 
Schuster, and virologist Myron Brakke.
Production corn fi eld in Scotts Bluff  County (Cedar Canyon)
The fi rst edition of the fi rst publication in the APS disease 
compendium series that focused on corn
UNL plant pathologist Anne Vidaver in a corn fi eld (1970s)” Figure 
credit: (UNL Dept of Plant Pathology)
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 Upon completion, the manuscript was presented to APS. 
However, the society did not have the means for publishing 
at that time, so the USDA provided the seed money for this 
project, eventually leading to the establishment of the APS 
Press and the development of many other disease compendia 
and plant disease-oriented books.  Weihing, in collaboration 
with Malcolm Shurtleff  (University of Illinois) and Harlan E. 
Smith (USDA), wrote the initial proposal to the USDA for 
funding the project, and the format for the compendium was 
modeled on Weihing’s “Nebraska Plant Disease Handbook.”  
After beginning with the pilot corn disease compendium, 
initially funded by the Extension Service of the USDA, 
there have been more than 50 disease compendia published, 
focusing on diseases of diff erent plants, ranging from 
fi eld, vegetable, and fruit and nut crops to ornamentals and 
forestry.  Since its inception, APS Press has published more 
than 300 titles, covering the whole spectrum of plant disease 
and related topics.  Furthermore, it has also advanced beyond 
traditional books and fi eld guides by publishing multi-media 
products including CDs, DVDs, and disease diagnosis 
software.   
Many current and former UNL personnel have taken 
leadership roles in advancing the disease compendium series 
by editing and authoring chapters in newly published titles on 
diseases of beets, sunfl owers, beans, soybeans, corn, wheat, 
and most recently, peas.  Current contributors have continued 
to represent UNL well with APS Press publications. 
UNL plant pathologists David Wysong (left) and Mike Boosalis 
(center) on the cover of Nebraska Farmer magazine in 1971
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Signifi cant Interdepartmental Cooperative Wheat 
Projects 
This article focuses on the stories of the investigation of 
two devastatingly problematic wheat diseases in Nebraska 
that have now become classic case studies in plant pathology. 
As a result of these explorations, important ecological and 
epidemiological data were obtained that laid the foundation 
for further investigations into their causes.  It also clearly 
illustrates the value of multiple disciplines teaming together 
to collaboratively address specifi c problems.     
Wheat Streak Mosaic
Early History and Background
In 1922, an unknown mosaic disease of wheat was fi rst 
observed in Lancaster County, Nebraska, by University of 
Nebraska plant pathologist George L. Peltier.  He was able 
to successfully transmit the pathogen and reproduce similar 
symptoms in both corn and wheat by inoculations using the 
sap from infected plants, although he was not aware of its 
identity or signifi cance.  It has since been suggested that he 
was working with wheat streak mosaic virus (WSMV), thus 
Peltier is normally credited with initially fi nding the disease 
from Nebraska. 
Early WSMV History in Nebraska
For the next 20 years, a mosaic disease of uncertain 
identity continued to occur sporadically in Nebraska, but the 
viral pathogen WSMV was not recognized as the primary 
cause for the extensive losses in winter wheat crops until the 
late 1940s.  It was also noted that the stress-related crown 
and root rot diseases tended to overwhelm the crop during the 
last stages of viral disease.  This empirical observation was 
conspicuously evident from fi elds in the drier western half of 
the state where the major cause of these problems had been 
attributed to crown rot and the associated winter-kill issue for 
years.
The University of Nebraska’s virologist, William B. 
Allington, worked closely with entomologists Robert Staples 
and Lloyd Anderson and agronomist Charles Fenster for 
years in search of the WSMV vector, but they failed to fi nd 
the mechanism of natural transmission in the fi eld.  After 
 John Slykhuis reported the wheat curl mite as the vector 
for transmission of the viral pathogen in 1953, Staples and 
Allington utilized this new-found knowledge and conducted 
the fi rst studies, fi lling in the unknown gaps and elucidating 
the epidemiology of the disease.  Strangely, this seminal 
work with the disease and its characteristics was assisted 
fortuitously by a historically destructive storm.
The 1953 Storm
On July 2, 1953, a severe hail storm accompanied 
by driving winds and rain moved through portions of two 
counties in western Nebraska, completely destroying many 
square miles of wheat crops in its wake.  This was followed 
by higher than average rain throughout the month of July, 
with an extended dry and warm fall, combined with drought 
conditions prevailing during the winter months.  All these 
factors cumulatively resulted in a perfect storm of conditions 
promoting volunteer wheat growth, enhancing mite survival, 
and increasing early virus infection that fall.  It also provided 
a unique opportunity to observe the eff ects of the disease 
on yields while also recording and measuring those factors 
responsible for disease development and economic loss.  The 
following year, research plots, centered directly within the 
path of the 1953 storm, were established in Kimball County.
Wheat streak mosaic
(Figure Credit: John
Watkins and UNL
Extension)
A map showing the path of the 1953 storm and the two test
sites in Kimball County where the epidemiological studies were 
conducted  (Figure Credit: UNL Agric. Exp. Station)
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Results of Epidemiology Studies
Their investigations determined that storms occurring 
at or shortly before harvest were major factors affecting 
the survival and spread of the vector and pathogen.  This 
relationship was readily confirmed when viable wheat heads 
from a still green crop were destroyed and seeds fell to the 
ground, but soon germinated.
Incidence of disease was strongly correlated with 
the distance of the affected wheat field from other fields 
containing virus-infected volunteers the previous season.  
The highest levels of disease were observed in those 
fields closest to those with mites and infected volunteers. 
Moreover, it was revealed that the planting date strongly 
influenced infection in the fall, with early planting improving 
the potential for yield losses the following year.  
Additionally, prolonged periods of high temperatures in 
the fall were demonstrated to increase the time that the young 
wheat crop was exposed to viruliferous mites.  Therefore, 
any infection occurring early in the fall after emergence 
resulted in the greatest damage the following spring.  It was 
eventually determined that if the planting date was delayed, 
the risk of early infection was also substantially reduced, 
implying that infection in spring was of little consequence.  
The execution of these studies also established that 
the most effective methods for managing the disease was 
simply planting later in autumn and eliminating volunteers 
that emerged shortly before or at harvest.  They further 
determined that a two-week gap period of time without a 
host was needed between destruction of volunteers and the 
emergence of newly planted wheat crop in order to dismantle 
the “green bridge” required for virus and vector survival, and 
subsequent infections.  
Conclusions
These studies were instrumental in defining the 
etiology and management tactics for wheat streak mosaic 
in Nebraska, eventually saving growers millions of dollars.  
The collaborative work of this group was later recognized 
with an award from the Nebraska Wheat and Corn Crop 
Improvement Association.  Although these research efforts 
were focused primarily on the conditions typical of the 
western Nebraska panhandle, the results could also accurately 
be applied to other areas of the Great Plains.  Much of what 
we know now concerning the epidemiology and management 
of this enormously important virus disease was acquired by 
serendipitous, but keen, observations in response to a record-
breaking storm.
Root and Crown Rot of Wheat
The Pathogen Complex
Root and crown rot of winter wheat in western Nebraska 
is caused by several soil-inhabiting fungi, including 
Bipolaris sorokiniana and several species of Fusarium.  
Today, the disease is called common root and foot rot with 
B. sorokiniana as the primary pathogen, and the Fusarium 
species are more regarded as the causal agents of a distinct 
disease known as Fusarium root, crown, and foot rot.  
However, they can often all be involved simultaneously as a 
disease complex. 
Both fungi are soilborne and readily survive in the soil 
as saprophytes, and infections are largely nonspecific in 
nature.  They cause root and foot rots but can also induce leaf 
spots and seedling blights.  The Fusarium species (primarily 
F. graminearum, F. culmorum, and F. avenaceum) are also 
associated with the seed head disease known as scab (head 
blight).
Wheat stand loss due to root and crown rot disease and winter kill
(Figure Credit: John Watkins and UNL Extension)
Volunteer wheat emerging within wheat stalks after harvest  (Figure 
Credit: John Watkins and UNL Extension)
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Common root and foot rot is considered to be primarily 
a stress disease.  Severe distress of any form predisposes the 
plants, increasing susceptibility for infection.  In western 
Nebraska, the most limiting factor and common form of 
stress for the newly planted crops is soil moisture.
Planting Date Studies Begin
In the early 1950s, a group of researchers (agronomist 
Charles Fenster and plant pathologists Mike Boosalis 
and John Weihing) began studies focusing on the date of 
planting at different sites in the Panhandle and southwestern 
Nebraska, and how they affected common root and foot 
rot.  Plant samples were collected each year after planting 
during the fall, winter, and spring, and were analyzed for 
infection from the pathogens.  Additional efforts were also 
made involving the ecological interrelationships between 
soil conditions (types, moisture, temperatures) and pathogen 
survival and disease development.
Results of Studies
Infection by B. sorokiniana was discovered to induce 
visible root lesions after 3 to 4 weeks.  Furthermore, they 
noted that the pathogen was capable of germinating and 
growing at soil temperatures as low as 32-36°F. 
As a result of this series of studies, it was determined 
that the date of planting was a major factor influencing 
infection and disease severity.  The elevation of the field also 
played an important role in this exercise.  Based on this series 
of investigations, the best time to sow wheat for minimizing 
disease severity and increasing yields was identified.  
Using 4,000 feet above sea level as a base elevation, and 
September 10 as the base date for planting, they discovered 
that each 100-foot difference in elevation correlated with a 
1-day difference in planting time.  The lower the elevation 
of the field, the later the best planting date for optimal yields 
was, and vice versa.
 
County Best Planting Date Elevation
Chase September 25 3200
Banner September 15 3800
Box Butte and 
Cheyenne
September 10 4000
Kimball September 1 5100
 
Fenster, Boosalis, and Weihing hypothesized that their 
positive results evaluating different planting dates were due 
simply to the creation of environmental conditions that were 
more favorable for the young, developing wheat plants than 
for the pathogens.  More mature, vigorous, actively growing 
plants can often fight off the effects of infections better 
than younger ones.  Unfortunately, earlier planting can also 
result in higher levels of disease due to WSMV (see above) 
if volunteer wheat emerging near harvest from the previous 
season is not removed.
The three investigators also stated that if growers 
adopted these simple cultural practices and incorporated them 
into their own systems, an estimated increase in wheat yields 
of 5 bushels per acre would be procured, resulting in extra 
profits valued at 6.25 million dollars.  In today’s economic 
environment, that would equal almost 39 million dollars in 
profits due to improved yields.
Conclusions
The results of these studies were obtained after 15 years 
of cooperative work between the Departments of Plant 
Pathology and Agronomy.  The knowledge gained from this 
work resulted in sound and effective disease management 
strategies for obtaining maximum yields of wheat.  The 
recommendations made today for winter wheat planting, 
and reducing disease from these soilborne fungal pathogens, 
are still based largely on the results and concepts derived 
from these innovative investigations conducted in western 
Nebraska from 1953 to 1968.    
Symptoms of root and crown rot on the subcrown internode of wheat 
plants affected by root rot.  The healthy plant is on the right.
Recommended Planting Dates for Managing 
Common Root and Foot Rots in Western Nebraska  
79
80
Dry Beans
81
Nebraska’s Dry Bean Industry Begins in the 1890s
Humble Origins
It is now thought that the first allotment of dry beans 
sold for commercial retail in the United States occurred in 
New York State in the 1830s.  In 1836, Stephen Coe obtained 
a single pint of small white beans (also known as “pea” or 
“navy” beans), presumably from a Native American tribe in 
eastern New York, and planted them on his farm near Yates 
of Orleans County in the western part of the state.  After three 
successive crops, he produced enough beans to sell.  A load 
of 33 bushels was then sold to H.V. Prentiss from Albion, NY. 
By 1890, production in the U.S. exceeded 500,000 bushels.
Dry bean production in Nebraska also started modestly 
around 1895.  According to Leon A. Moomaw’s book of 
western Nebraska history, “Pioneering in the Shadow of 
Chimney Rock,” the first reference to anyone growing dry 
beans in western Nebraska was Charles Stroud of Bayard.  
He planted 1.5 acres, and that crop yielded only 17 bushels 
after harvesting plants by hand and beating them with a 
pitchfork for the same effect as a thresher.  No mention was 
made of the type of beans used, therefore the market class 
and where Stroud obtained the seeds are unknown. 
R. A. Emerson
At the same time (late 
1890s), on the other end 
of the state, a University 
of Nebraska horticultural 
professor named Rollings 
A. Emerson began a 
distinguished career of 
research in plant breeding 
and genetics.  His work first 
focused on the common 
bean, thereby becoming one 
of the early (if not the first) 
dry bean researchers in the 
U.S.  His first experiments 
resulted in a paper 
published in 1902 entitled,  
“Preliminary Account of 
Variation in Bean Hybrids,” 
with a second paper on 
bean hybrids appearing 
in 1904.  He additionally 
published a number of 
papers later pertaining to 
the inheritance of seed color, seed size, and other character 
traits of the common bean.  
In 1914, he moved to 
Cornell University where he 
headed the Department of Plant 
Breeding.  Although he became 
a world renowned geneticist 
with corn (maize), he is little 
known in his home state and 
should be recognized as a 
catalyst for beginning the dry 
bean industry in Nebraska.  He 
greatly influenced the field of 
corn genetics, mentoring many 
brilliant young scientists who 
later became accomplished 
geneticists in their own right, 
including the Nebraska native and Nobel Laureate, George 
Beadle.
Chester B. Brown
Although Emerson’s work with beans at the turn of 
the 20th century paved the way for beginning this industry 
in Nebraska, the one person likely most responsible for 
championing and introducing bean production in the North 
Platte Valley was Chester B. Brown.  His family established 
a homestead near Morrill in 1893 and began farming.  Sugar 
beets and potatoes became the most important crops grown in 
western Nebraska after the sugar beet factory was constructed 
in Scottsbluff in 1910.  After suffering the disappointment of 
harvesting a crop of more than 11,000 bushels of potatoes 
that could not be sold, Chester Brown began to consider the 
possibility of another crop for improving profitability on his 
farm.  He purchased great northern seeds and brought them 
back to Nebraska after a trip to Idaho in 1923, surmising that 
George Beadle  (Figure Credit: 
University of Nebraska)
R. A. Emerson (right) in 1932 with 
geneticist Thomas Morgan  (Figure 
Credit: eCommons@Cornell-
Cornell University.  Photo by Trevor 
Teele.  Courtesy of Ed Buckler.)
Chester B. Brown  (Figure Credit: Kelley Bean Company)
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they could be produced successfully due to a homogeneous 
climate, elevation, and other similar growing conditions with 
Idaho.  He planted and harvested 10 acres of beans on his 
farm with very good results before encouraging others in the 
area to try them as well.  
By 1926, he had sufficiently demonstrated to neighbors 
the potential for bean production, enabling them to 
collaboratively purchase a small cleaner, mounting it on a 
truck and moving around from field to field cleaning and 
sacking harvested beans.  This formally began the industry in 
Nebraska.  Brown began handling dry beans commercially in 
1927 after renting a portion of a potato warehouse in Morrill.  
At this time, most of the beans grown were concentrated 
in and around Morrill, however, this practice continued to 
expand in the 1930s throughout the North Platte River Valley 
and beyond.  
 
Dry Bean Statistics in Nebraska
Nebraska is a major producer of dry beans, with growers 
planting anywhere from 120,000 to 200,000 acres of beans 
annually.  Of the 17 states that grow beans in the United 
States, Nebraska was ranked third in total production.  In 
2016, Nebraska growers produced almost 3,000,000 cwt on 
approximately 122,000 acres (138,000 planted) for a total 
value of more than $77 million.  Dry beans are also estimated 
to have a total economic impact of $150 million on the state 
of Nebraska.      
Nationally, in terms of market class, Nebraska produces 
more great northern beans than any other state, is second in 
pinto and light red kidney beans, and fourth in black bean 
production.  The majority of the production is concentrated 
in western Nebraska, centered in Scotts Bluff, Box Butte, and 
Morrill Counties of the Panhandle with Scotts Bluff County 
being the seventh largest bean-producing county in the U.S. 
Origin of the Great Northern Bean
Many long-time residents of western Nebraska are 
likely familiar with this story about Chester Brown and 
the introduction of great northern beans into Nebraska.  
However, the provenance of this market class is probably not 
as well known.  According to Leland W. Hudson (Regional 
Plant Introduction Station, Washington State University), 
the 52nd annual seed catalog from 1935 of the Oscar W. Will 
and Company in Bismarck, ND, reported that the seed of 
the great northern bean was originally obtained by Oscar H. 
Will in 1887 from Son of Star, a Hidatsa Native American 
whose tribe had grown it for many years prior to that time.  
Regardless of wherever great northern beans are sold today, 
a very strong possibility exists that they were grown locally 
somewhere in western Nebraska, but also derived from a 
North Dakota Native American tribe.
Market classes of dry beans grown in Nebraska.  Left to right: (top) 
dark red kidney, light red kidney, yellow; (middle) navy, black; (bottom) 
small red, pinto, great northern.
Great northern (left) and navy (right).  Note the difference in size.
Dry bean field in Scotts Bluff County
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Great Northern Nebraska #1, Selection Number 27
Introduction and Background
This is the amazing story of a serendipitous event 
that occurred in a research field at the Scottsbluff Ag Lab 
near Mitchell, NE, in 1958.  The narrative begins with the 
ground-breaking work of UNL’s Shigemi Honma several 
years earlier.  In 1956, he published results of a study where 
he created viable progeny after crossing the tepary bean 
(Phaseolus acutifolius) with a great northern common bean 
line, Phaseolus vulgaris (Montana #5), resulting in the 
production of the first interspecific hybrid after mating these 
two distinct bean species.  This new hybrid was referred to 
as Nebraska #1.  This discovery also provided the ability for 
transferring common blight resistance to new hybrids, thus 
opening the door to future blight-resistant cultivars and lines.
With Honma’s departure to Michigan State, the bean 
project was temporarily transferred to the potato breeder, 
Bob O’Keefe, and he planted this new hybrid on a field at the 
Scottsbluff Ag Lab in the summer of 1958.  This season was 
problematic.  The plots had to be replanted and were later 
subjected to a severe hail storm.  As a result, high levels of 
common blight were created within plots.  
David Nuland, at this time, was a graduate student at 
UNL, who was also stationed in Scottsbluff for the summer.  
He was tasked by O’Keefe to scout the affected field and 
select any plants that exhibited resistance to common blight.  
He selected approximately 30 plants that had not matured 
and showed visible resistance to the disease.  One particular 
plant from this field, labeled as “selection number 27,” was 
retained, and the maturing seeds were saved.  New bean 
plants derived from the seed of this surviving plant were 
subsequently used worldwide as parents to incorporate blight 
resistance into multiple new breeding lines and cultivars of 
great northern and pinto market classes.  This chapter will 
summarize this ongoing process and include examples of new 
cultivars created over the years from this single germplasm 
source initially obtained more than 60 years ago.
UNL dry bean breeder Dermot Coyne began his career 
in Nebraska in 1961.  One of the first projects he started was 
evaluating a large number of breeding lines in the search for 
resistance to common blight.  Selection 27 was the one he 
chose to use in his new breeding program, derived from the 
rogue Nebraska #1 plant first observed from the diseased 
field in 1958.
Developing New Disease Resistant Hybrids
The list of new cultivars produced over the years 
utilizing selection 27 as a parent is long and impressive.  
Coyne determined that the resistance to common blight 
was associated with late 
flowering and was inherited 
quantitatively (through 
multiple genes).  Therefore, 
several of the first new 
cultivars created also matured 
later, including the great 
northern cultivars “Tara,” 
“Jules,” and “Valley.”  
Unfortunately, this trait also 
created a disadvantage and 
potential yield problem in the 
event of an early fall freeze.  
The early maturing “Harris” 
was derived from selections 
of “Valley” combining the 
common blight disease 
resistance with the desired 
trait of early maturity.  Other cultivars resulting from this 
selection in their pedigree that may be familiar to current 
readers include the great northern cultivars “Starlight” 
and “Weihing,” and the pinto “Chase.”  Current UNL and 
PHREC dry bean breeder Carlos Urrea has furthermore 
released the blight-resistant great northern cultivars “Coyne” 
and “Panhandle Pride” after including “Weihing” and “ABC-
Weihing” in their genetic backgrounds, respectively.
Over his distinguished career, Coyne consistently 
collaborated with several plant pathologists including Max 
Schuster, Anne Vidaver, and Jim Steadman.  From a plant 
introduction (PI) germplasm line, he found resistance to three 
separate strains of the bacterial pathogen causing wilt.  He 
produced the cultivar “Star” from this PI after employing 
transgressive segregation for earliness and backcrossing with 
Nebraska #1, selection 27.  This remarkable new cultivar 
exhibited resistance to four diseases: wilt, common blight, 
halo blight, and bean common mosaic. 
After creating numerous great northern breeding lines 
and new cultivars with excellent resistance to common 
blight originally obtained from GN Nebraska #1, selection 
27, it was assumed that the resistance to the pathogen was 
derived from the tepary bean.  However, later research by 
a team of breeders using molecular mapping techniques 
determined that the resistance transferred to this selection 
actually originated from Montana #5 instead of the tepary 
bean.  Nevertheless, selection 27 is now hypothesized to be 
simply a chance segregate from its resistant parent Montana 
#5.  It has since effectively served as a parent for crossing 
with other breeding lines and transferring common blight 
resistance into new cultivars possessing resistance to multiple 
diseases, including common and halo blights, brown spot, 
wilt, rust, and white mold. 
Dave Nuland  (Figure Credit: 
Panhandle Research and 
Extension Center)
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Dry Bean Research in Nebraska
After dry bean production began in New York State in 
the 1830s, production slowly spread westward to Michigan, 
the Central High Plains (Nebraska and Colorado), and 
the West Coast in California and Idaho.  By the 1890s, 
production had expanded to yield 500,000 bushels 
nationwide.  In large part, production acreage increases and 
yield improvements were achieved by research, particularly 
in those locations that invested in bean breeding programs.  
Research Begins
Dry bean research officially began in Nebraska in 1898 
when Rollins A. Emerson accepted a position with the 
Nebraska Experiment Station as professor and head of the 
Horticulture department.  Emerson was a native Nebraskan 
and alumnus of the University of Nebraska having received a 
B.S. degree in horticulture in 1895.  He began a distinguished 
career as a geneticist and plant breeder by selecting the 
common bean (Phaseolus vulgaris) as his model crop 
and thereby becoming one, if not the first, of the dry bean 
researchers in the U.S. 
 
Early Plant Pathology Research
In the 1930s, Robert Goss 
worked on bacterial blight 
diseases in western Nebraska.  
He determined that infection and 
optimal disease development due 
to common blight and halo blight 
required different environmental 
conditions.  He found that halo 
blight needed lower temperatures 
(68-72°F) for infection and 
disease progress than common 
blight.  This was later discovered 
to be due to a toxin produced 
by the halo blight pathogen that 
decreased when temperatures 
exceeded 75°F.  Common blight 
was determined to be a warm 
weather disease causing greatest 
damage at temperatures ranging 
from 82 to 90°F. 
Max Schuster was another early pathologist conducting 
research on common blight and bacterial wilt, beginning in 
the 1940s, and continuing until his retirement.  Schuster first 
identified and characterized other wilt variants that produced 
orange and purple-blue pigments, and also reported that the 
tepary bean (P. acutifolius) showed resistance to common 
blight and thus could potentially be used as a resistant parent 
for introgressing this trait into dry beans.
Dermot Coyne
After the arrival of breeder 
Dermot Coyne to UNL in 
1961, his research in western 
Nebraska was continually 
conducted for the next 40 years 
and his dry bean breeding plots 
were maintained at the PHREC 
in Scottsbluff.  Much of his 
collaborations were with plant 
pathologists designing new 
cultivars with high levels of 
resistance to several diseases, 
starting with common bacterial 
blight via the selection 27 from 
Nebraska #1.  This specific 
selection was chosen due to 
a visible resistant reaction to 
the disease in the field, and then it served as a parent for the 
creation of subsequent new resistant cultivars worldwide.
Coyne determined that the resistance to common 
blight was associated with late flowering and was inherited 
quantitatively (through multiple genes).  He furthermore 
evaluated the effects of photoperiodism and temperatures and 
how they influenced plant responses to common blight.  He 
also discovered that different plant organs, such as pods and 
leaves, reacted differently to both common and halo blights, 
Dermot Coyne (left) and Max Schuster (right)  (Figure Credit: 
Taken from Coyne et al. 1980.  Breeding disease resistant beans in 
Nebraska. Michigan Dry Bean Digest 4: 23-24.)
Robert Goss  (Figure 
Credit: UNL Dept. of Plant 
Pathology)
Dermot Coyne  (Figure Credit: 
UNL Agronomy Dept.)
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thus when making selections for resistance, both plant parts 
were needed for complete evaluations.
He began work with Max Schuster developing resistance 
to bacterial wilt in the early 1960s.  By 1971, they released 
the cultivar “Emerson” after screening more than 1,500 
varieties and breeding lines.  It conferred resistance to wilt 
through the late maturing line PI 165078 (Turkey) that 
was crossed with the early maturing, wilt-susceptible great 
northern cultivar 1140.  Breeding lines derived from this 
cross were evaluated under field conditions and Neb. BW-
68-45 was selected for release as “Emerson,” a bright white, 
large-seeded cultivar exhibiting high levels of wilt tolerance.  
It is still being produced for specialty markets, such as Spain 
and southern France.
With the arrival of plant pathologist, Jim Steadman in 
1969, Coyne began breeding 
new cultivars with better 
resistance to white mold and 
rust, which were becoming 
more problematic within 
the High Plains at that time.  
After crossing a black bean 
“Tacaragua” with great 
northern and pinto germplasm 
sources, they demonstrated 
that newly-created lines were 
able to avoid white mold 
infection.  Furthermore, this 
bean also contained a gene for 
resistance to rust, which is still 
valid today in the High Plains.  
As a result of his long and distinguished career, Coyne 
was able to produce new great northern and pinto cultivars 
and lines with resistance to six diseases, which were also 
combined with important agronomic features, such as high 
yields with excellent seed quality.  
Carlos Urrea
Carlos Urrea was hired in 
2005 to replace Coyne (retired 
in 2001) as the dry bean breeder 
for UNL, but he was newly 
stationed in Scottsbluff rather 
than Lincoln.  He continued 
a close working relationship 
with Steadman on developing 
enhanced disease resistance to 
white mold, rust, bean common 
mosaic, and common blight 
in new bean cultivars.  Today, 
Urrea is further developing new 
lines with better tolerance to 
drought and heat in the hope 
that beans could be grown in 
some years as a dry-land crop, further expanding the acreage.  
Urrea has released several new cultivars with multiple 
disease resistance, including the great northern “Coyne” and 
“Panhandle Pride,” the light red kidney “Panhandle Red,” 
and the upcoming slow-darkening pinto “Monarch.”  He also 
released several germplasm lines including two black bean 
lines “TARS-MST1” and “SB-DT1” with multiple stress 
tolerances, and the great northern “ABC-Weihing” with high 
levels of common bacterial blight resistance.
Contemporary Breeding/Pathology Research and 
Collaborations 
Over the last decade, Urrea has further collaborated with 
plant pathologist Bob Harveson on evaluating Phaseolus 
germplasm collections for resistance to several bacterial 
diseases with the ultimate goal of producing new cultivars 
resistant to these diseases.  Urrea is now making crosses from 
promising germplasm lines after screening thousands of them 
against multiple bacterial isolates to create new cultivars with 
resistance to wilt, brown spot, and fuscous blight.  Brown 
spot has emerged over the last 5 years as a serious and often 
recurring disease throughout the region.  Fuscous blight is 
another disease that has reappeared recently and is caused 
by a variant of the common blight pathogen that produces a 
diffusible, brown pigment that stains seeds.  
Urrea and Harveson have additionally worked for more 
than 15 years to develop new garbanzo bean (chickpea) 
cultivars adapted for this area with excellent resistance to 
Ascochyta blight.  In 2011, a disease resistant garbanzo line 
PREC-CA-Comp. #1 was released, and a new cultivar called 
“New Hope” was released in 2017 that is highly resistant to 
Ascochyta blight.  Additional resistant chickpea cultivars will 
soon be released by Urrea for use by producers.  
   
Chickpea trials evaluating breeding lines for resistance to Ascochyta 
blight.  Note the better growth of the line in the center compared with 
the two adjacent lines.
Jim Steadman  (Figure Credit: 
UNL Dept. of Plant Pathology)
Carlos Urrea  (Figure Credit: 
Panhandle Research and 
Extension Center)
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A Brief History of Bacterial Diseases of Dry Beans
Introduction
Dry beans in Nebraska may be affected by a complex 
of different bacterial diseases.  There are four commonly 
encountered diseases: common blight, halo blight, brown 
spot, and wilt.  These diseases have had major impacts on 
dry bean production wherever they are grown, and significant 
efforts have been made to manage them.
Each disease is favored by similar environmental 
conditions, including high moisture and factors such as 
storms, planting non-certified seed, proximity to infected 
volunteers, and equipment or irrigation water that cause 
wounding and movement of pathogens and infected residue 
between and within fields.  However, they differ in the 
temperature each disease favors for development.  Halo 
blight occurs at temperatures less than 80°F, brown spot is 
less than 85°F, common blight at greater than 80°F, and wilt 
at greater than 90°F.  
Common Blight
Common blight is caused by Xanthomonas axonopodis 
pv. phaseoli.  The disease was recognized for the first time 
in the U.S. in 1892 and shown to be damaging to beans from 
both New Jersey and New York.  Curiously, the pathogen was 
demonstrated to be internally seedborne at this time before it 
was formally identified and named in 1897.
The disease has plagued Nebraska producers since dry 
beans were first introduced in the 1920s.  It is considered to 
be a major problem throughout the world wherever beans 
are grown.  It has often been highly destructive in Nebraska 
during extended periods of warm, humid weather, causing 
reductions in both yield and seed quality.  Losses have been 
reduced within the last 30 years because many of today’s 
cultivars have some level of resistance to the pathogen due 
to the work of Dermot Coyne and Max Schuster in Nebraska 
beginning in the 1960s.  Further improvements for managing 
this problem were realized when seed began to be produced 
in arid areas of the western U.S. instead of being locally 
produced near commercial production fields in western 
Nebraska.
Halo Blight
Halo blight is a bacterial disease caused by 
Pseudomonas syringae pv. phaseolicola.  This disease first 
appeared in New York State (U.S.) in the early 1920s, and 
became a serious problem very rapidly.  The transmission of 
the pathogen through seed can partially explain its wide and 
rapid distribution. 
At the same time that halo blight was identified in the 
U. S., a disease of kudzu was being studied by Florence 
Hedges in 1927.  She described and named this pathogen 
Bacterium puerariae, but later determined that the kudzu 
disease was incited by the same pathogen that caused halo 
blight.  Therefore, it has been presumed that the bacterium 
was imported on the kudzu vine from Japan and assumed to 
have been introduced in 1876 at the Philadelphia Centennial 
Exposition before later becoming an important pathogen of 
beans.
Halo blight, like common bacterial blight, has been 
found in Nebraska for more than 70 years and is also 
considered to be a major problem throughout the world 
where moderate temperatures occur during bean production.  
Losses in the Central High Plains have been reduced due to 
the availability of genetic resistance to the pathogen.  Several 
Common blight
Halo blight
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popular cultivars have good levels of resistance to common 
and halo blights, but are more prone to infection by rust or 
white mold.
Brown Spot
Bacterial brown spot, caused by  Pseudomonas syringae 
pv. syringae, was first described by Walter Burkholder 
in 1930 as a new disease of beans based on laboratory 
investigations of diseased specimens from New Jersey.  It 
was initially considered a disease of rare occurrence in the 
U.S. until severe outbreaks occurred in Wisconsin snap and 
lima bean fields in the mid-1960s. 
Bacterial brown spot is a newer disease in Nebraska than 
halo and common blights.  It was first observed from western 
Nebraska dry bean fields on a limited basis throughout the 
late 1960s.  Epidemics have occurred sporadically, but the 
pathogen’s presence has been increasing in incidence and 
damage for the last 5-10 years in western Nebraska.  When 
the disease occurs today, it can be very damaging due to the 
lack of resistance in modern commercial cultivars.
Wilt
Wilt is caused by Curtobacterium flaccumfaciens 
pv. flaccumfaciens, and was first reported from a South 
Dakota navy bean field in 1922.  It became one of the most 
problematic bacterial diseases in the USA, particularly 
throughout the irrigated High Plains and Midwest.  Bacterial 
wilt was commonly found in dry bean production in western 
Nebraska during the 1960s and early 1970s but promptly 
disappeared and was not observed in Nebraska until its 
reemergence in the early 2000s.  Recent surveys of Nebraska 
production fields have shown that wilt was the most 
commonly identified bacterial disease over the entire growing 
region, suggesting that it currently is the most serious and 
important of the bacterial diseases for focusing management 
efforts.  Developing new cultivars with disease resistance to 
bacterial wilt as well as brown spot is currently ongoing by 
Carlos Urrea and Bob Harveson. 
Brown spot
Wilt
Highly disease susceptible breeding line (left) compared with a more 
tolerant one (right)
Carlos Urrea and Bob Harveson inspecting breeding lines in the 
greenhouse
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The Astonishing Story of the Bacterium of Many Colors
Bacterial wilt of dry beans, caused by Curtobacterium 
flaccumfaciens pv. flaccumfaciens (Cff), has been a sporadic 
but often serious production problem in dry beans since its 
first report from South Dakota in 1922.  The disease was first 
observed in western Nebraska dry bean production fields in 
the late 1940s and continued to be economically important 
into the 1970s.  After that time, the disease essentially 
disappeared, appearing only periodically in seeds after 
harvest at processing plants, but had a modest detectable 
effect on yields after the implementation of crop rotation and 
seed sanitation practices.  
In 2003, the disease was found again affecting plants 
within two Nebraska great northern dry bean fields in Scotts 
Bluff County.  During the 2004-2006 seasons, the pathogen 
was additionally identified from almost 300 fields from 
western Nebraska, northeastern Colorado, and southeastern 
Wyoming.  Bacterial wilt is now well-known by bean 
industry personnel and widely distributed throughout dry 
bean production fields in the Central High Plains.  Thus, it is 
now considered an endemic issue, being documented from 
well over 500 dry bean fields since 2004.
Recent studies concerning genetic diversity, population 
structures, and phylogenetic relationships have shown high 
degrees of heterogeneity among the isolates tested.  This 
observation of high levels of diversity among isolates has 
also been noted most dramatically through the identification 
of strains possessing different colored colonies in culture, 
which is a significant characteristic of the pathogen.
New Pathogen Color Variants in Nebraska
The systemic nature of the wilt disease enables 
the pathogen to move through the vascular system into 
developing pods and seed embryos, often discoloring or 
staining seeds within pods.  This is particularly conspicuous 
on white seeded cultivars such as navy or great northern 
beans.  The staining characteristic of the seeds led directly to 
the discovery of different colored bacterial strains, referred 
to as color variants, which were first noted and reported from 
Nebraska.
The initial report of bean wilt by Florence Hedges in 
1922 described a bacterium that stained seeds and grew 
in culture with colonies that were always colored yellow.  
Beginning in the late 1950s, two additional distinctly 
different colored C. flaccumfaciens strains were consistently 
observed occurring in infected bean plants and seeds from 
Nebraskan fields.  Curiously, this condition was restricted 
exclusively to production in the western part of Nebraska 
(panhandle) until the mid-1990s.  Another new distinct 
color variant (pink) was found in 2007-2008 from western 
Nebraska and, a decade later, a fifth color variant (red) of the 
pathogen was identified and characterized from bean seeds 
produced in Iran.
Pod taken from a wilt-infected plant (bottom) with orange-stained 
seeds within the same pod (top)
Foliar sysptoms of bacterial wilt
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Orange Strains
Bean wilt was first identified in Nebraska in 1948 by 
Max Schuster.  Four years later, orange-stained seeds were 
noted in cull samples collected from processing plants after 
harvest as part of a bacterial disease survey conducted during 
the 1952 season.  These discolored seeds yielded a bacterium 
that produced orange growth in culture.  The orange strains 
could not be distinguished from the original yellow strain 
other than by colony color, and this trait remained stable 
through multiple transfers and inoculations.  Schuster also 
noted that these new orange strains were much more virulent 
than the original yellow strains.  For example, studies that 
screened varieties for resistance showed that pathogen 
populations detected within inoculated plants were 5 to10 
times higher with the orange variants compared to the yellow 
strains using three different bean varieties.
Schuster further assumed the appearance of an orange, 
highly virulent pathogen of dry beans in Nebraska to be an 
unusual incident.  However, over the next three years as the 
survey continued, the incidence of orange strains increased 
to 8, 16, and 35% of the total infected seeds collected from 
1953, 1954, and 1955, respectively.  Schuster interpreted 
these data to mean that the differences that did exist between 
the orange and the original yellow strains were probably 
varietal and not specific.  Thus, he designated this “strain” as 
C. flaccumfaciens var. auranticum (orange-colored).
Purple Strains
It was not until 1967 that another color variant of the 
pathogen was formerly identified and reported from western 
Nebraska by Schuster and Anne Vidaver.  Great northern 
beans were found within cull bean samples after processing 
that were stained a purple to blue color.  Growers and 
processors remarked that they remembered similar stained 
seeds on occasion since the late 1950s, but was not noted 
by Schuster during the initial 1952 to 1955 disease surveys.  
By the late 1960s, the detectable incidence of this strain 
had increased to approximately 2 seeds per pound (0.12 to 
0.25%), and was named C. flaccumfaciens var. violaceae 
(violet-colored).
It was readily noticed that the purple strains were quite 
different from the orange variants.  The strains maintained 
yellow-colored colonies in culture (not purple), but they 
amazingly produced an extracellular, bright purple to blue, 
water-soluble pigment that diffused into the growth medium 
and discolored seeds.  Pigment production by different 
strains was highly variable, but not correlated with culture 
age.  Maximal purple pigment production occurred at 20°C 
and generally required at least 48 hours before it was visible.  
However, some of the strains secreted the pigments in as 
little as 15 hours.  As temperatures increased, pigments 
produced in culture tended to fade and disappear.  However, 
the coloration in seed did not fade after eight years of storage 
at room temperature.  In 2008, it was discovered that purple 
strains more consistently manufactured the pigments if the 
cultures were held at 4°C for several hours or overnight after 
bacterial growth appeared on plates.
The purple variant has always been and continues to 
be very uncommon compared to the yellow and orange 
strains.  Other biological differences have also been reported 
with this unique organism.  It was noted that the purple 
strains were slower growing, weaker, and less virulent than 
the other two variants, particularly the orange ones.  The 
plant pathology program in Scottsbluff confirmed these 
observations with their work in various studies between 
2007 and 2010.  The production of the pigment by the purple 
variant was often unstable and inconsistently expressed as it 
was affected by temperature and pH, which likely explains 
the rare appearance and low incidence in the field.  Without 
the purplish pigments, these isolates are indistinguishable 
morphologically from the other yellow strains.  Until 2006, 
the purple variant had never been reported outside of the 
western Nebraska panhandle when it was detected from cull 
bean seeds in Alberta, Canada.
Growth of purple variants.  Note the purple to blue pigments diffusing 
into media from yellow colonies, compared with normal yellow 
variants with no pigment production.
Dry bean plant surviving to harvest but producing 4 orange, 
discolored seeds due to wilt infection compared to 4 unaffected 
seeds.  All came from the same plant.
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The purple and orange variants were considered to be 
of recent origin since they were not identified prior to 1948 
when wilt was first detected in Nebraska.  Irrespective to 
their obvious colorimetric differences, all three variants 
(yellow, orange, and purple) have several common 
characteristics such as similar DNA base compositions and 
serological properties.  All three can also induce pustules 
in leaves as a form of hypertrophy after infection occurs 
through the stomata.  Therefore, it is likely that Schuster 
correctly considered the differences among the different 
strains to only warrant varietal status.
Pink Strain
As wilt re-emerged and incidence increased in the High 
Plains region of the U.S. in the early to mid-2000s, all three 
pathogen color variants were consistently discovered and 
isolated once again from infected dry bean plants originating 
from western Nebraska fields.  More than 90% of the 
collected isolates during this time consisted of the yellow and 
orange variants, further illustrating the lower incidence of the 
purple strains (6 to 8%).  
Following the 2007 growing season, a pink bacterial 
isolate closely resembling the wilt pathogen was recovered 
from orange-stained seeds that originated from research 
plots affiliated with the University of Nebraska’s Panhandle 
Research and Extension Center (Scottsbluff Ag Lab) 
northwest of Scottsbluff, NE.  The bacterium’s identity was 
confirmed and reported by Bob Harveson as Cff based on 
standard morphological and physiological characteristics.  
It reacted positively for both the Gram stain and KOH test, 
and exhibited short, pleomorphic rods characteristic of the 
coryneform bacteria and matched with other Cff isolates 
via a computer program that identifies microbes based on 
identical biochemical properties and nutritional requirements. 
Pathogenicity tests revealed the pink strain to be highly 
virulent to dry beans, producing indistinguishable symptoms 
when compared to a standard known virulent orange isolate.
The pink variant of bean wilt is very stable and retains 
its Pepto-Bismol pink-colored colonies and virulence through 
multiple transfers and re-isolations from inoculated plants.  
Interestingly, this isolate was originally obtained from the 
same research farm that has yielded all three color variants 
since 2005, which also happens to be the same general area 
of western Nebraska (northwest Scotts Bluff County) where 
the original orange and purple variants were first discovered.  
A New Color Variant Appears in Iran
The appearance of a fourth pathogen color variant 
in western Nebraska bean fields in 2007-2008, combined 
with the consistent occurrence of the other three pathogen 
variants for more than 50 years, illustrated the high degree of 
microbial variation within this pathogen.  It is significant that 
three of the four variants were first identified from western 
Nebraska, but the orange and purple strains have now been 
reported from numerous locations.  The pink isolate has still 
never been reported from anywhere else.  In 2016, a group in 
Iran reported the finding of a red-colored pathogen, the first 
and only account to date of this characteristic.  Curiously, 
the red variant was recovered from an orange-colored seed 
after harvest, like that with the pink variant first discovered 
in western Nebraska in 2007.  The discovery of a fifth color 
variant, combined with new reports on the molecular genetics 
and phylogentic relationships, further confirm the remarkable 
diversity of this fascinating bacterial pathogen.   
    
The pink variant of the bacterial wilt pathogen growing in culture in 
comparison with the typical yellow and orange variants
Great northern dry bean seeds stained by pathogen color variants 
(clockwise from top): yellow, uninfected, orange, and purple
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Sugar Beets
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A History of Sugar Beet Production in Nebraska
Introduction 
Nebraska’s Panhandle is in the far western portion of 
the state and plays a major role in the state’s agricultural 
economy.  The Panhandle is noted for specialty crops, field 
crops grown directly for food (animal and human), and oils. 
One of the specialty crops with the greatest significance 
to the state economy is sugar beets, which are unique to 
western Nebraska and concentrated in the Panhandle. 
Approximately 90% of the sugar beets grown in Nebraska 
are produced in the Panhandle.  Most production occurs 
in Scotts Bluff, Morrill, and Box Butte Counties, but 
acreage is still substantial in the northern tableland county 
(Sheridan), the southern tablelands of Banner, Kimball, and 
Cheyenne counties, and Chase, Keith, and Perkins counties in 
southwestern Nebraska. 
Nebraska currently ranks sixth in the U.S. in production 
and generally ranges between 45,000-60,000 acres planted 
per year, and reached a high of 80,000 in 2000.  During 
the late 1920s and early 1930s, Nebraska ranked third 
(behind Colorado and Michigan) in the U.S. with an 
average of 78,000 acres planted each year.  Sugar beets 
contribute economically through both the production and 
processing industries and are estimated to contribute more 
than $150,000,000 to the local economy through payrolls, 
property taxes, and other impacts. 
Sugar Beets Begin in Nebraska
Although sugar production in Nebraska did not formally 
begin until 1890, when the first factory was established in 
Grand Island, sugar beet experimentation had been ongoing 
since at least 1873.  Professor Samuel R. Thompson (first 
professor of agriculture and first dean of the agricultural 
college) took it upon himself and presented the concept 
of conducting preliminary trials to the State Board of 
Agriculture in order to determine the suitability of Nebraska 
conditions for profitable sugar beet production.  After the 
board agreed for Thompson to proceed, the president of the 
board, Governor Robert W. Furnas, immediately ordered 
seed from Europe.  Thompson distributed the seed to more 
than 100 different growers, representing 20 counties, after 
receiving positive responses to participate.
The growers agreed to plant and cultivate the new crop 
that year.  In return, they were requested to send samples to 
the Agricultural College for analysis, and report results back 
to the state board.  Unfortunately, the results were so poor 
that the board was reluctant to continue the trials for a second 
year.  Nevertheless, Thompson believed that successful 
production could be achieved after yields of 10 tons per acre 
were obtained from the University farm.  
After the implementation of the Hatch Act in 1887, 
interest and research on the crop by the Experiment Station 
increased.  By 1890, sugar beets had come to the forefront, 
possessing a large share of public attention.  This was 
largely due to the Experiment Station chemist Hudson H. 
Nicholson and the Department of Chemistry who took 
the lead on investigating this idea.  In March of 1889, 
Nicholson obtained large quantities of seed from the USDA 
and distributed them among interested Nebraska farmers.  
Surprisingly, it was learned that sugar yields received that 
year were equal to the best sugar beet-producing countries 
in the world.  Therefore, it was proven that profitable 
production of sugar beets in Nebraska would be at least 
feasible.  Research continued, and between 1890 and 1908, 
no lines of investigation by the Experiment Station exceeded 
those of sugar beet production or diseases of animals.
By 1899, three sugar beet processing factories had been 
erected: Grand Island in 1890, Norfolk in 1891, and Ames 
(Leavitt) in 1899.  It is likely that no factories would have 
been built without first establishing that Nebraska possessed 
the proper soil and climate for raising the crop.  Thus, the 
preliminary experiments conducted by the Experiment 
Station were major factors encouraging the development of 
the industry.  These studies also brought to light the value of 
the Experiment Station and its benefit to Nebraska citizens.  
Problems Arise
Initially, weather-related problems at Grand Island 
yielded low crop levels and farmers became discouraged 
with the continuation of sugar beet production.  The state of 
Great Western Sugar Company factory in the 19-teens  (Figure 
credits: Western Sugar Cooperative) 
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Nebraska offered a bounty of one cent per pound on sugar 
produced in Nebraska to encourage the industry to expand.    
The farmers in the Norfolk area eventually discovered that 
they received better returns raising corn and livestock than 
sugar beets, and the factory was closed in 1905.  The factory 
in Ames was built by the Standard Beet Company, which 
soon recognized the potential for the sugar beet industry in 
the North Platte Valley. 
Production began moving west to Scotts Bluff County 
due to both the development of irrigation and the expansion 
of the railroads through western Nebraska.  However, the 
increasingly severe problems with Cercospora leaf spot 
experienced in eastern Nebraska also encouraged westward 
migration.  By 1900, enough sugar beets had been raised 
in the Panhandle to convince farmers that their land was 
suitable for this crop.  It was determined that a more 
extensive means of irrigation was necessary than that used 
by early homesteaders if the crop was going to significantly 
expand.  Thus, the Tri-State Land Company was founded and 
set out to develop irrigation throughout the valley.  
In 1909, a factory site was secured, land was acquired, 
and the Great Western Sugar Company purchased the factory 
previously located in Ames and moved it to Scottsbluff.  For 
the 1910 season, twelve thousand acres were contracted at 
$5 per ton, and the factory was completed in time for the 
fall harvest, laying the foundation for sugar beets to become 
the important and influential agricultural industry it is today, 
more than a century later.
Geography and Climate
Sugar beets have been successfully produced in western 
Nebraska for more than 100 years.  This is due, in part, to 
several favorable environmental factors characteristic of 
the western part of the state.  Sugar beets need long days 
(approximately 140 growing days) with sunshine and 
abundant moisture during the season.  This region typically 
produces an average of 135-160 clear days per year, which 
is ideal for sugar beets.  The elevation ranges from 3,000-
5,000 feet above sea level, and the resulting hot days and 
cool nights provide excellent conditions for the development 
and storage of sucrose in the tap roots.  The Panhandle 
additionally has a high desert-type, semi-arid climate 
receiving 14-16 inches of rainfall per year.  This provides 
an additional advantage, an arid climate that helps reduce 
incidence and severity of several important foliar disease 
problems that traditionally plague the Minnesota, North 
Dakota, and Michigan producers, such as Cercospora leaf 
spot.  Although levels of required moisture in Nebraska are 
generally insufficient for optimal plant growth, this problem 
was solved by the development of irrigation.  
Irrigation
The Panhandle grows abut 700,000 acres of irrigated 
crops, and all sugar beets produced in Nebraska are grown 
under irrigated conditions.  Irrigation in Nebraska began in 
the early 1890s in Scotts Bluff County to augment alfalfa hay 
production for winter feeding of livestock.  This led to the 
development of irrigation, which encouraged the introduction 
of crops like sugar beets, potatoes, corn, and dry beans.  Early 
efforts were small and furnished by local capital.  After the 
Reclamation Service was established, dams were built across 
the North Platte River in Wyoming, thus paving the way for a 
complex series of canals to be built across Wyoming and into 
Scotts Bluff and Morrill Counties in western Nebraska (North 
Platte Valley).  
These canals became the lifeblood of this region and 
enabled producers to irrigate beets through furrow systems, 
which still are in use in the North Platte Valley (also referred 
to as “Sugar Valley”).  With the launching of the center 
pivot, sprinkler irrigation systems and the vast quantities of 
water available from the Ogallala aquifer, the acreage has 
spread beyond the valley to the tablelands north and south 
of the North Platte River.  Approximately two-thirds of the 
production is now irrigated by center pivots.
Sugar beet harvest in 1920s  (Figure Credit: Panhandle Research 
and Extension Center)
Wester Sugar Cooperative factory in 2019
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Social and Economic Influences
By 1904-1905, contract acres from the Standard Beet 
Sugar Company for sugar beets approached 300.  However, 
many of the farmers in Scotts Bluff County were unfamiliar 
with the process of sugar beet production.  In order to fulfill 
the optimal potential for this area, efforts were made to 
recruit help from more experienced growers.  The German-
Russians (referred to as “beeters”) from Lincoln and Omaha 
were enticed to come to “Sugar Valley.”  Initially, they 
came to the Panhandle seasonally in the spring at planting 
time, and returned east again in the fall after harvest.  Their 
experience with sugar beets dated back to their time in 
Europe, which was also a critical factor in the previous 
efforts to produce beets in eastern Nebraska.
By 1924, two-thirds of the sugar beet workers in 
Scotts Bluff County were German-Russians.  Many 
German-Russians also became landowners and settled in 
the Scottsbluff area.  Today, much of the land in Scotts 
Bluff County is still owned by second and third generation 
descendents of the original German-Russian “beeters.” 
In 1905, less than 300 acres were planted, with yields 
of seven tons per acre.  By the early 1930s, beet planting 
approached 80,000 acres with increased yields up to 12 tons 
per acre.  As sugar beet production continued to increase 
during those early years, it became apparent that greater 
processing capacity was needed.  This led to the construction 
of additional factories at Gering (1916), Bayard (1917), 
Mitchell (1920), Minatare (1926), and Lyman (1927). 
Additionally, new beet dumps were installed at McGrew 
and Melbeta near the railroads for easy transportation to 
Scottsbluff or Minatare for processing.  In fact, the name 
chosen for the town “Melbeta” translates to “sweet beet” in 
German. 
Summary
Irrigation was likely the major factor in the establishment 
of the sugar beet industry in western Nebraska.  However, 
the railroads were also very influential as they provided a 
more efficient transportation opportunity to move the beets 
from field to factory to market.  Furthermore, they provided 
a mechanism for Wyoming coal to be brought into the area 
as fuel for operating the factories.  In turn, sugar beets were 
directly responsible for the immigration and settling of 
descendents for many of the county’s current residents.  Thus, 
sugar beets were not only responsible for the ethnic makeup 
of western Nebraska, but also for the economic development 
and improvement of the area.  
The cultivation of sugar beets strongly influenced 
the development of roads, the expansion of railroads, 
the improvement of schools, and the growth and spatial 
arrangement of cities and farms within Scotts Bluff County 
in the early 20th century.  The number of farms increased 
from 421 in 1900 to 1,391 in 1920.  The number of people 
per square mile in the county increased from 2.6 in 1880 to 
28.8 in 1920.  The increase in population between 1910 and 
1920 was more than 147%, one of the highest percentages 
of population gains in the United States.  Therefore, the 
development of the sugar beet industry could arguably be the 
single most important factor in defining the county from the 
building of the sugar beet factory in 1910 to the creation of 
Scotts Bluff County as it is known today. 
    
An old barn east of Bayard, NE, in 2008
Sugar beet harvest in Scotts Bluff County in 2016 
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Grand Island, Nebraska: The Site of the First Successful 
Sugar Beet Factory in the United States
Introduction
After gaining a place in Europe, numerous attempts 
were made to introduce sugar beet production into the United 
States.  The first effort to grow sugar beets was in 1830 in 
Philadelphia, but no factory was ever built, and the idea 
was abandoned.  The first factory built in the U.S. was at 
Northampton, Massachusetts in 1838, but ceased operating 
after 1840.  Additional attempts were made to establish 
factories in Wisconsin, Illinois, Michigan, and later in Utah 
by the Mormon pioneers, but all were closed within a short 
period of time due to lack of profitability.
These failures are typical of the problems experienced 
with beginning the cultivation and processing of sugar beets 
in America.  Throughout the history of the sugar beet industry 
this trend continued.  These start-up efforts at establishing 
sugar processing factories often were done on a trial and error 
basis, moving around frequently from place to place, trying 
to find that right combination of factors that would result in 
greater long-term success.  
California Beet Sugar Company
Many historians credit the first successful sugar beet 
processing plant to the California Beet Sugar Company 
founded by Ebenezer Dyer at Alvarado central California.  
Alvarado (now known as Union City) was a small town 
founded in 1850 between San Jose and Oakland on San 
Francisco Bay’s eastern shore.  Dyer was an entrepreneur 
who became interested in a potential sugar factory as a 
business venture in about 1867, after he learned that the 
majority (>90%) of sugar in the U.S. was imported.  He 
then purchased sugar beet seeds for Germany and planted 
about 150 acres of test plots in Alvarado.  The crop grew so 
well that he began to investigate the possibility of building a 
processing plant.  
At the same time, three German businessmen (A. D. 
Bonesteel, Andreas Otto, and Ewald Kleinau) decided to 
build a sugar factory in Fond du Lac, Wisconsin.  This site 
was chosen due to the fact that the climate there was similar 
to Germany, and the area had been settled by German 
immigrants who had sugar beet experience.  Dyer learned of 
this factory and sent beets from the 1869 crop in Alvarado for 
analysis.  Because these beets had such an impressive sugar 
content, the 3 Germans agreed to come to California, and 
with their help, and numerous other investors, ground was 
broken at a site on the farm of Ebenezer Dyer in May 1870.  
The factory was completed and began processing roots after 
the growing season on November 15, 1870.
After the 1873 season, due to financial problems and 
disagreements among investors, the factory closed and the 
company liquidated.  The land and buildings were sold back 
to Dyer while Bonesteel, Otto, and Kleinau purchased the 
factory processing equipment and moved the operation to a 
new site south of Alvarado near Santa Cruz.
Oxnard Beet Sugar Company
In 1887, Henry Koenig, a resident of Grand Island, 
NE, and several friends, became interested in exploring 
sugar beet production in that area.  It was decided that the 
land in the vicinity of Grand Island would be well suited 
to the cultivation of high-quality sugar beets.  Grand 
Island was a community largely settled by the ethnic group 
referred to as German-Russians.  Many of these “Germans 
from Russia” (as they are often referred to in Nebraska) 
eventually migrated to the U.S., settling in several specific 
areas, including California, Nebraska, and North Dakota.  
Accompanying them was their knowledge and experience 
in agriculture and the sugar beet industry in Germany and 
France, thus assisting the introduction of this crop into their 
chosen locations of settlement in North America.    
Seeds were imported from Germany and preliminary 
trials were conducted over a 3-year period (1887-1889) with 
the help of Professor H. H. Nicholson of the Nebraska State 
College of Agriculture (now University of Nebraska).  These 
studies indicated that profitable sugar beet production was 
possible, obtaining sugar concentrations between 16 and 
18%.  The results were so satisfactory that it was decided to 
The former site of the California Beet Sugar Company.  It is now listed 
as a California Landmark site.  (Figure Credit: Creative Commons)
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build a factory in this area.  Koenig and his investors raised 
$100,000 to begin the process, purchasing equipment from a 
closed factory in Canada at a cost of $210,000.
H. F. Oxnard was hired as the general manager 
in December, 1889, to help supervise the design and 
construction of a new plant with the equipment obtained 
from Canada.  The plant was completed in late summer of 
1890 with the first campaign occurring in autumn of 1890, 
resulting in the production of 20,000 one-hundred pound 
bags of sugar.  The factory became known as the Oxnard 
Beet Sugar Company, and that named remained until 1934 
when it was bought by the American Crystal Sugar Company. 
It continued operating through the 1964 campaign.
Other factories in Nebraska were started in Norfolk and 
Ames later in the 1890s, but interest began to wane in these 
locations due to acreage decreases and sharp declines in 
sugar yields.  Around 1900, interest in sugar beet production 
began to shift toward western Nebraska due to several 
reasons: (1) the development of new irrigation systems in 
the western part of the state, (2) expansion of the railroads, 
(3) and a more arid climate that discouraged many diseases 
common to areas of higher humidity that were characteristic 
of the eastern half of the state.
Although the Alvarado, California plant is often 
considered the first successful factory established in the U.S., 
the Oxnard/American Crystal factory in Grand Island can 
also make a strong case for this honor.  The California Beet 
Sugar Company ceased operations in 1873 after only three 
years of operation.  Despite the fact that much of the industry 
moved to western Nebraska after 1910, the Grand Island 
plant operated every year on the same site between 1890 and 
1964, a total of 74 years, thus making it arguably the first 
“successful” sugar beet factory in the U.S.
The American Beet Sugar Company at Grand Island operated from 1890 until 1964, under several names, including Oxnard Beet Sugar Company, 
concluding its 74-year run as part of the American Crystal Sugar Company.  (Figure Credit: Legacy of the Plains Museum)
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Nebraska’s Significant Role in the Detection of 
Rhizomania in the U.S.
Rhizomania has been the most feared and destructive 
diseases of sugar beets, causing severe losses in Europe and 
Japan since its first report from Italy in the 1950s.  It is also 
unusual in that it is a soilborne, root rot disease caused by 
the beet necrotic yellow vein virus (BNYVV).  The viral 
pathogen is uniquely transmitted to host roots by a fungal-
like parasite called Polymyxa betae.  
This parasite has a host range limited to plants related 
to sugar beets, including spinach, chard, and several weed 
species such as pigweed, lambsquarters, and Kochia.  
Without this soil-inhabiting organism infecting plants, the 
disease cannot occur, however it does not always contain the 
virus.  The vector itself is essentially harmless, causing little 
damage unless it is carrying the virus and transmits it to the 
roots of the plant after infection.
New Reports
Due to the fear of this disease and it potential damage 
to sugar beet production, Eric Kerr proactively conducted a 
survey in 1976 from western Nebraska sugar beet fields to 
search for root infections by the vector, but he found none.  
As far as can be determined, this was the first attempt to 
identify the vector/pathogen/disease system in sugar beet 
production in the western hemisphere.
Polymyxa betae was not reported from North America 
until 1977, although it was not found directly infecting 
sugar beet roots in the field.  It was detected in a greenhouse 
from beet plants grown in soil samples collected from two 
California fields where previous beet crops had exhibited 
yellowing symptoms.  Furthermore, no evidence of the virus 
or symptoms of the disease (rhizomania) was observed, only 
the presence of the vector (P. betae) baited from the field soil 
samples. 
The virus pathogen (BNYVV) was encountered in North 
America for the first time in 1981 from a cherry orchard in 
Washington, curiously, a location having nothing to do with 
sugar beets.  In the attempt to connect a potential soilborne 
virus with the stem-pitting disease of sweet cherry, BNYVV 
was detected from the roots of Gomphrena globosa (globe 
amaranth) used as bait plants from soil samples collected 
from beneath diseased cherry trees.
Due to the reports of both the vector and virus from 
California and Washington, respectively, Eric Kerr (PHREC, 
Scottsbluff) and Willem Langenberg (USDA-ARS, UNL-
Lincoln) conducted a second search in 1981, testing plants 
(sugar beet and redroot pigweed) in low-lying areas of 
Scotts Bluff County sugar beet fields.  In five of the six fields 
inspected, P. betae was present in the roots of all plants that 
were collected and examined.  This was the first finding of 
the fungal vector directly infecting sugar beets in the field 
from North America.  However, the virus causing rhizomania 
was not detected from this search.  It was not for another 
decade that the disease itself would be found affecting sugar 
beets in Nebraska. 
An Unlikely Role 
Finding rhizomania in the U.S. was an alarming 
development to the sugar beet industry due to its well-
documented damage elsewhere, and with no management 
options available.  It also planted an unjust stigma on the 
unfortunate farms where it was first identified from each new 
state or region.  Therefore, any new reports were of great 
concern and importance.  
Sugar beet roots at harvest infected by the rhizomania pathogen, 
beet necrotic yellow vein virus.  Note the stunted roots with masses of 
secondary feeder roots.
Small sugar beet feeder root infected by Polymyxa betae.  Each of 
the small circular cysts will release a motile zoospore that carries and 
injects the virus pathogen into roots.
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In July 1992, Bob Harveson was working as a research 
technician with the Texas Agricultural Experiment Station in 
Bushland, TX, in the program of Charlie Rush.  At that time, 
it was one of only two labs in the western hemisphere that 
were capable of testing for rhizomania.  The other lab with 
this ability was that of Jim Duffus (USDA, Salinas, CA), who 
had first found the disease in U.S. sugar beet production in 
California and Texas in 1983 and 1985, respectively.    
Ironically, Harveson personally ran the tests on sugar 
beet samples sent by Eric Kerr that confirmed the presence 
of the disease in Nebraska.  That summer, Harveson also 
processed additional samples that identified the disease from 
Wyoming and Idaho.  He later learned that his tests were a 
second corroboration after first being confirmed by Duffus 
earlier, thus making his role a very minor one.  Nevertheless, 
it was a foreshadowing milestone in his career.  Never in his 
wildest dreams could he have imagined in 1992 that he would 
be hired as the extension plant pathologist in Scottsbluff, 
succeeding Eric Kerr seven years later.  
The test for identifying the rhizomania pathogen (ELISA).  The root 
tissues are ground in buffer and placed into the wells of the plate.  A 
positive response will turn the well a yellowish color.
Sugar beet field in Scotts Bluff County near the location rhizomania was first detected in Nebraska
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A Plant Disease Moves Sugar Beet Production in 
Nebraska Westward
Cercospora leaf spot (CLS) has long been problematic to 
sugar beet production throughout the Great Lakes and eastern 
areas of the United States.  In western Nebraska, where the 
majority of the crop is currently grown, it is a sporadic issue.  
However, when it does occur, it can be very destructive.  The 
disease has played a pivotal role in Nebraska’s agricultural 
history, particularly influencing the locations of cultivation 
and processing of sugar beets within the state. 
CLS is caused by the airborne, foliar fungal pathogen 
Cercospora beticola, and disease development is strongly 
dependent upon several very specific environmental 
conditions, including periods of high humidity or extended 
leaf wetness (more than 11 hours) and warm temperatures 
(higher than 60°F at night and 80-90°F during the day).  
Without these conditions, disease spread and damage to beet 
crops is inhibited or greatly reduced.
Sugar beet production in Nebraska began in 1890, with 
the first factory being established in Grand Island by the 
Oxnard Beet Sugar Company.  Other factories in Nebraska 
were started in Norfolk and Ames later in the 1890s, but 
acreage began to drop when growers discovered other crops 
were more profitable than sugar beets.
Around 1900, interest in sugar beet production began to 
shift westward and was concentrated first in central Nebraska 
near the well-established Grand Island factory.  Although 
much of the production moved to the Panhandle after 1910 
with the construction of the factory in Scottsbluff, the 
production and processing of sugar beets continued in Grand 
Island until 1964.  
One major factor encour-
aging westward migration of 
sugar beet production was the 
increasingly severe problems 
with Cercospora leaf spot 
in the more humid areas of 
eastern Nebraska.  Although 
the disease was commonly 
found in central Nebraska, 
it was of minor importance 
until the late 1950s and early 
1960s.
The 1950s were 
characterized by a series of 
dry years.  These conditions 
forced farmers to dig 
thousands of new irrigation 
wells, with a subsequent 
increase of center pivot irrigation systems for improving 
yields and more consistent profitability with controlled 
irrigation.  Furthermore, fungicides were routinely utilized 
to help reduce losses, but this system was not sustainable.  
Sugar beet production ceased in central Nebraska after 1964 
and continued further west.  
The more arid climate of the Panhandle discouraged 
many disease problems (including Cercospora leaf spot).  
However, a pattern similar to that of central Nebraska 
developed in the Panhandle with CLS.  The disease was not 
considered an economic problem until the mid-1980s when 
it began causing significant yield and sugar losses.  This also 
coincided closely with the reduction of furrow irrigation and 
the rapid increase in sprinkler irrigation systems in the west. 
Growers in the Panhandle adopted fungicidal spray 
programs similar to those used earlier in central Nebraska.  
Sprays were based on the assumption that disease would 
increase over the growing season.  In western Nebraska, it 
was noted that sometimes the disease would not progress 
and become more severe, thus fungicide spraying was not 
necessary every year.
This observation spurred the development of a new 
predictive tool called the Cercospora alert system by Eric 
Kerr and Albert Weiss in the late 1980s, which is still in 
use today.  This proactive system predicted the likelihood 
of CLS outbreaks based on daily measurements of local 
environmental conditions (temperature and relative humidity) 
that might favor the disease.
Symptoms of Cercospora leaf spot
Eric Kerr  (Figure Credit: 
Panhandle Research and 
Extension Center)
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    Today, we are 
uncertain as to the specifi c 
reasons for the dramatic 
increase in disease pressure 
in the 1950s and 1980s 
in central and western 
Nebraska, respectively.  
However, it is curious 
that the escalation of CLS 
disease problems in both 
these regions accompanied 
a simultaneous increase 
in sprinkler irrigation 
systems.
Even in the more 
arid climate of western 
Nebraska, center pivot 
systems can create and 
effi  ciently maintain a humid microclimate within crop 
canopies, enhancing conditions favored by the pathogen.  
Perhaps this explains how and why CLS became more 
problematic in two distinct areas of Nebraska sugar beet 
production?  Nevertheless, the history of the sugar beet 
industry in Nebraska has been strongly driven and altered by 
this single plant disease. 
Albert Weiss  (Figure Credit: 
Panhandle Research and 
Extension Center)
Example of the daily report for CLS at the diff erent locations where 
daily environmental conditions were monitored
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The Century Disease of Sugar Beets – It Appears Every 
One Hundred Years?
Introduction
Sugar beet seedling rust is caused by the fungal pathogen 
Puccinia subnitens (syn. P. aristidae).  The pathogen 
produces fi ve distinct spore stages, and its complex life cycle 
is fulfi lled on completely diff erent and unrelated hosts.  Only 
two stages (pycnial and aecial) occur on sugar beets, while 
the other stages (uredial and telial) infect various species of 
saltgrass (Distichlis spp.).  Inland saltgrass is a warm season 
grass native to arid areas of the western United States and is 
also commonly found in brackish, marshy areas or soils with 
a high level of salinity.  The disease on sugar beets is found 
early in the season, primarily, and infection is generally 
limited to the cotyledons, hence the name “seedling rust.”  
Life Cycle and Symptoms
In early spring, teliospores germinate from telial 
pustules after overwintering on inland saltgrass to produce 
basidiospores, which then are blown by wind where they 
can infect sugar beets or a number of other alternate hosts, 
including common lambsquarters.  Infections by the 
basidiospores give rise sequentially to the pycnial and aecial 
spore stages.  Pycnial lesions are circular and light yellow, 
measuring 2-5 mm in diameter.  Flask-shaped pycnia are 
generally found embedded within pycnial lesions on the 
upper leaf surface.  After fertilization occurs, the aecia are 
formed on the lower leaf surface directly below the pycnia.  
The aecia consist of clusters of yellowish-orange, rounded 
structures containing aeciospores.  Later, the newly formed 
aeciospores then re-infect the inland saltgrass, creating new 
uredia and telia, completing the life cycle.
Bates and Bethel
In the late 1890s, Puccinia subnitens was commonly 
recognized on various Distichlis species throughout North 
America, particularly in the western United States.  A close 
association between P. subnitens infections on saltgrass 
and similar aecial rust infections on the sugar beet cousin, 
common lambsquarters (Chenopodium album), was also 
widely observed across the Great Plains and western U.S. 
from North Dakota and Montana to New Mexico and Arizona 
to California.
In the summer of 1904, the Reverend John Mallory 
Bates suggested that rust infections he observed in Nebraska 
on species of Cleome (Beeweed), Sophia (tansymustard), 
Sugar beet cotyledons with pycnial (left) and aecial (right) pustules.
Microscopic image of the cross section of an infected sugar beet leaf. 
Note the fl ask-shaped pycnia on the upper leaf surface and the aecia 
forming on the underside of the leaf below the pycnia.
Aecial lesions forming on the under side of an infected lambsquarter 
leaf
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Lepidium (pepperweed), Erysimum (wallflower), and Salsola 
(Russian thistle) were related to P. subnitens because they 
closely resembled infections on lambsquarters.  J. M. Bates 
was an Episcopalian clergyman and amateur botanist, 
widely respected as an authority on plant rust diseases and 
ornithology. 
Bates communicated his observations to the noted rust 
pathologist J. C. Arthur and sent him samples from Distichlis, 
infected seedlings of Cleome serrulate, C. album, and 
numerous other plant species covered profusely with aecia 
that were yellow to orange in color, all of which he thought 
belonged to the same rust species.  Arthur pronounced the 
disease to be identical to P. subnitens and confirmed Bates’ 
deductions by inoculating these same host plants with spores 
and reproducing disease.  
Ellsworth Bethel, with the Colorado State Museum in 
Denver, also found the same fungus distributed throughout 
Colorado from many of the same plant species as those 
described by Bates in Nebraska.  By 1934, the combined 
works of Bates, Bethel, Arthur, and others, further confirmed 
and expanded the host range of the pycnial and aecial stages 
of P. subnitens to include a remarkable at least 100 species 
in 24 families representing more than 50 genera, including 
several economic sugar beet-related crops (table beets, 
Swiss chard, and spinach).  This is a rare phenomenon as 
rust pathogens are generally limited to a few closely related 
species as hosts.
Sugar Beet Seedling Disease
The first published report of this disease on sugar beets 
was from Colorado in 1914, by the Nebraska graduate (M. 
A. 1906), Venus W. Pool and her assistant, M. B. McKay.  
The pathogen was found during the 1912-1913 seasons from 
multiple fields in the Arkansas Valley near Rocky Ford, CO. 
They also noted lambsquarters populations that were heavily 
infected with aecial lesions within the same locations.  By 
early July the disease intensity on the economic host sugar 
beets had diminished and was no longer an issue. They 
further added that the telial form was found abundantly on 
saltgrass stands near sugar beet fields during the epidemics.
New Report from Nebraska 
In mid-May 2009, young sugar beet plants were first 
observed exhibiting signs indicative of sugar beet seedling 
rust in a field near Bayard, Nebraska, after an extended 
period of unusually cool and wet weather had persisted 
throughout the western Nebraska Panhandle in April and 
early May.  Disease incidence in this beet field approached 
25% although lesions were restricted primarily to the 
cotyledons.  It was also noted that this particular infested 
sugar beet field was surrounded by stands of inland saltgrass 
also infected with the telial stage of a rust pathogen.
Survey of Sugar Beet Fields 2009-2010
Based on this initial identification of the pathogen in 
Morrill County, Nebraska, a survey of sugar beet production 
fields in western Nebraska was conducted by Bob Harveson 
between late-May and mid-June to further document the 
incidence and number of fields infested with seedling 
rust caused by P. subnitens.  After similar environmental 
conditions were experienced in the late spring of 2010, 
another similar survey was conducted in May and June 
2010 scouting more than 30 locations throughout western 
Nebraska. 
Over this two-year period, 88 locations from eight 
western Nebraska counties (Scotts Bluff, Morrill, Box Butte, 
Banner, Kimball, Sioux, Cheyenne, and Sheridan) were 
monitored, with 47 sites containing plants that were infected 
with pycnia and/or aecia of P. subnitens.  Forty-one of these 
locations were sugar beet fields, with approximately one-third 
of the fields additionally containing infected lambsquarters. 
Although the pathogen was readily found from multiple fields 
during the early summer in both years, the incidence within 
and among locations was lower in 2010 with only 30% of 
the scouted sites yielding infected plants, compared to 65% 
containing infections in 2009.  
Conclusions
Sugar beet seedling rust, caused by Puccinia subnitens, 
is a disease that has rarely been observed in sugar beet 
production.  Reports documenting this disease in 2009 and 
2010 were the first from Nebraska and any production field 
since Pool and McKay’s original publication in 1914. 
As it turns out, seedling rust is not an economically 
damaging disease on beets.  It has not been seen since 2010, 
and is now humorously referred to as “the century rust 
disease.”  However, new reports for an extremely rare disease 
have been published, providing additional references for 
recognizing outbreaks in the future.
Telial lesions forming on inland saltgrass.  This is the overwintering 
host of the pathogen.
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The False Root-Knot Nematode, a Nebraska Native 
The sugar beet, which arose in Northern Europe as 
a product of breeding research, has long been notorious 
for its susceptibility to native diseases from areas into 
which it was introduced, including the cyst nematode and 
Rhizoctonia root rot in Europe.  In North America, there is 
now another nematode disease (false root-knot) that was 
never documented prior to the arrival of the sugar beet in the 
Western Hemisphere.  In fact, it has yet to be identified from 
anywhere else in the world where sugar beets are produced. 
False Root-Knot Nematode
The false root-knot 
nematode (Nacobbus 
aberrans) has also been 
referred to in the literature 
as the Nebraska root galling 
nematode or Cobb’s root 
galling nematode.  These 
nematodes produce galls on 
the roots of their hosts that 
are similar in appearance 
to those caused by several 
species of the root-knot 
nematodes (Meloidogyne 
spp).  If diagnoses were 
based on symptoms alone, 
they could easily be 
mistakenly attributed to 
Meloidogyne, thus these 
nematodes are commonly 
known as false root-knot 
nematodes. 
This nematode was first discovered and described 
by Gerald Thorne in 1935 on non-agricultural land from 
the native desert shrub, shadscale (Atriplex confertifolia), 
near Utah Lake, Utah.  Although he named it Anguillulina 
aberrans, it was later placed in the newly created genus 
Nacobbus in 1944, in honor of Nathan Augustus Cobb, the 
pioneering USDA pathologist who is commonly referred to 
as the “Father of American Nematology.”
New Sugar Beet Disease in North America
The false root-knot nematode was first isolated and 
reported from sugar beets in 1949 near Mitchell, NE, by 
UNL pathologist Max Schuster.  However, the disease 
symptoms had been recognized for many years prior to that 
but were mistaken for root-knot nematode infections.  The 
most conspicuous symptoms of N. aberrans on sugar beets 
are galls or swellings with a proliferation of lateral branches 
formed on mature taproots.  These lateral roots may be 
studded with galls, giving them a beaded appearance, with 
numerous small rootlets emerging from galls.  
After thorough investigations of its distribution, host 
range, life cycle, and pathology were completed, Schuster 
interpreted that the sugar beet pathogen from Nebraska, 
was distinct from N. aberrans and named it N. batatiformis 
based on the shape of the mature female.  At maturity, the 
female’s body was tapered at both ends, resembling a sweet 
potato (Ipomoea batatas).  However, this species was later 
synonomized with N. aberrans, retaining that name. 
Distribution
A regional survey from the late 1950s determined that 
the false root-knot pathogen was widespread, being identified 
from 16 counties in 6 states throughout the Great Plains, 
including Colorado, Kansas, Montana, Nebraska, South 
Dakota, and Wyoming.  Today, infestation of sugar beet 
fields is still limited to the High Plains east of the Rocky 
Mountains.  Another earlier survey was conducted in western 
Nebraska and found the nematode infested one third (32%) 
of 125 sugar beet fields over two years.  It is still considered 
a potentially serious pest in Nebraska and Wyoming in 
this region due to its widespread presence and previous 
documentation of loss in sugar beet crops of 10-20%. 
Infected root showing galls on 
rootlets
Three infected roots with a proliferation of lateral root branches
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Host Range
In the United States, N. aberrans is an economic 
problem primarily on sugar beet, but it can also affect 
numerous other vegetable crops such as carrot, pea, 
lettuce, tomato, as well as species in the mustard (broccoli, 
cabbage, and radish) and cucurbit (pumpkin, cucumber) 
families.  Fortunately, most field crops grown in the Central 
High Plains under irrigation, other than sugar beet, are not 
susceptible, including potatoes, corn, dry beans, sunflower, 
alfalfa, wheat, and barley.  Because of the broad host range, 
the disease can also be problematic for city residents with 
backyard gardens, particularly with root vegetables like 
beets, turnips, radishes, and carrots.  
Interestingly, Schuster also discovered the false root-knot 
nematode on three species of cacti, including two species 
of the prickly pear, and the spiny star cactus, all of which 
are native to western Nebraska.  This pathogen has also 
been found commonly infecting native weed species within 
fields containing various mustards, common lambsquarters, 
and Kochia as well as introduced species such as common 
purslane, puncturevine, and Russian thistle.  
Taxonomic Confusion
The taxonomic history of N. aberrans has been very 
complex and controversial.  However, at present, it is still 
generally accepted that the false root-knot nematode can be 
separated into at least three pathotypes or groups based on 
different host preferences and DNA characteristics.  These 
pathotypes include a strain from the highland Andean regions 
of Argentina, Bolivia, Chile, and Peru that attack potatoes 
but not peppers.  A bean strain from Mexico has also been 
observed that damages beans, tomatoes, and peppers, but 
not sugar beet or potato.  Lastly, the North American strain 
has been well documented throughout the Great Plains of 
the U.S.  It infects sugar beets and many common vegetable 
crops, but not potato.  
Conclusions
It can now be concluded that the genus Nacobbus (false 
root-knot nematode) is clearly distinct from the various 
Meloidogyne species (root-knot nematodes) with which it has 
often been confused, and is also unquestionably endemic to 
the Americas.  It has been demonstrated to occur in diverse 
climatic areas of the Western Hemisphere, but is absent from 
any other locale in the world.  The documentation of the 
sugar beet strain of N. aberrans (formerly N. batatiformis) 
on native cacti from uncultivated rangeland in Scotts Bluff, 
Sioux, and Morrill Counties of the Nebraska Panhandle by 
Schuster in the 1950s, provided strong evidence that this 
nematode was indigenous to this area but adopted the sugar 
beet as its preferred host after it was introduced into North 
America.  
Infected common lambsquarter plant with galls on roots
Mature female (top) with tapered ends resembling a sweet potato  
(Figure Credit: Max Schuster and UNL Department of Plant 
Pathology)
Cacti infected with nematode (see galls on roots)  (Figure Credit: Max 
Schuster and UNL Department of Plant Pathology)
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The Genus Rhizoctonia
The genus Rhizoctonia contains a group of highly 
variable, soilborne fungal species, yet they still share a 
number of similar characteristics.  Most notably, they are 
long-lived in soils, remaining in a vegetative state, rarely 
producing any reproductive spores.  Species of Rhizoctonia 
are also highly effective saprophytes, while also being 
economically important root pathogens on many crops.  In 
fact, the ability for this fungus to aggressively attack a wide 
range of host plant roots is responsible for its generic name, 
Rhizoctonia, which is derived from Greek, translating into 
English as “killer of roots.”
Rhizoctonia solani 
Rhizoctonia solani is the most well-known species, 
and is thought to be present throughout most, if not all, of 
the world’s cultivable land.  It causes a myriad of diseases, 
including seed decay, post- and pre-emergent damping-off, 
stem cankers, root and crown rots, fruit decay, and in some 
instances, foliar diseases.  The history of R. solani is almost 
as long as that of modern plant pathology itself, being first 
implicated as a root pathogen within the same general time 
period of the Irish potato famine (1850s).
The first reported disease attributed to R. solani in the 
U.S. was Rhizoctonia root rot of sugar beets by Louis H. 
Pammel from Iowa in 1891.  Soon after, in 1892, George F. 
Atkinson described damping-off and stem lesions on cotton 
caused by a sterile fungus in Alabama, a disease referred 
to today as “sore shin” and now known to be caused by R. 
solani.  The same pathogen was then reported by Lyon and 
Wianco a decade later as causing similar serious root rot 
problems in sugar beets from Nebraska, and it still persists as 
a problem for producers today.
Sugar Beet Root Rot in Nebraska 
In Nebraska sugar beets have periodically suffered 
substantial economic damage over the years from three 
separate root-rot diseases caused by three distinct species of 
Rhizoctonia.  These diseases were largely responsible for the 
nomadic life of the newly emerging sugar beet industry in the 
U.S. in the early 20th century.  It was common for factories 
to become established, run a few years, and then fail because 
recurrent disease outbreaks resulted in crop failure or roots 
of such low quality as to be unprofitable.  Factories and 
production would then be moved to another location where 
production was more stable.
Rhizoctonia root and crown rot (RRCR) of sugar beets, 
caused by Rhizoctonia solani, is well-known to industry 
personnel throughout Nebraska and other areas of the Central 
High Plains.  The pathogen is a common soilborne resident 
in this area, and is generally considered to cause the most 
widespread and consistently damaging sugar beet disease in 
Nebraska.  
However, there are two other diseases that are much 
rarer in occurrence that have been identified recently in 
Nebraska production fields.  Rhizoctonia crocorum causes 
a disease of sugar beets and numerous other root crops 
called violet root rot.  The name is derived from the thick 
reddish-purple fungal mycelial growth produced on taproots 
after infection.  Another even more uncommon disease of 
sugar beets is called dry rot canker, which is caused by a 
completely different species of Rhizoctonia referred to as 
“binucleate.”
Rhizoctonia crocorum
The first description of a disease that can be referred to 
with any certainty today as being caused by Rhizoctonia is 
that described by Henri-Louis Duhamel du Monceau from 
Rhizoctonia Diseases of Sugar Beets in Nebraska
Rhizoctonia root rot
Binucleate Rhizoctonia pathogen causes dry rot canker in sugar 
beets  (note the two nuclei in the cell indicated by arrows)
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southern France in 1728.  He reported a disease of the crocus 
plant, Crocus sativa, an unusual plant in the iris family and 
the source of the spice saffron.  Diseased bulbs recovered 
from wilted plants were covered with a thick reddish-violet 
hyphal mat with knot-like swellings.
  A similar root disease was found later causing serious 
losses on other crops, accompanied by a purple mold on 
subterranean plant parts.  The disease shortly became 
well known throughout Europe and was eventually found 
afflicting at least 47 genera of plants in 21 families (mostly 
dicots), including alfalfa, asparagus, beet, carrot, clover, 
crocus, fennel, geranium, oat, onion, pine, potato, and turnip.  
Because of the purple-colored hyphal mats found on below-
ground plant parts, the disease became known by various 
names like violet Rhizoctonia root rot, red root rot, and violet 
root felt disease, or violet root rot.
Violet Root Rot in Nebraska
In the U.S., the first 
Rhizoctonia disease to be 
reported was the violet root 
rot.  Curiously, this disease 
was first reported affecting 
alfalfa roots in 1890 from 
two different Nebraska 
locations by two different 
individuals (Roscoe Pound 
and W. J. Webber), and was 
found to be widespread 
throughout Nebraska on 
potatoes between 1916 
and 1920.  It has recently 
been identified from 
Nebraska on sugar beets, 
but is still considered to be 
relatively rare in sugar beet 
production.  
Dry Rot Canker (DRC)
Another example of a largely unknown Rhizoctonia 
disease is the dry rot canker disease of sugar beets.  It was 
first reported by B. L. Richards in Utah in 1921, and has 
since been identified in California, Colorado, Minnesota, 
Montana, Nebraska, North Dakota, and Wyoming.  The 
disease is caused by an uncharacterized strain of Rhizoctonia 
and typified by localized, dry sunken lesions covering an 
internal brown spongy necrotic material that is readily 
differentiated from healthy beet tissue.  The surface tissues 
of the cankers also produce a distinctive series of concentric 
circles, like a target board, which is easily contrasted with 
the typical brown to black lesions associated with the more 
familiar Rhizoctonia root rot.  
The disease still occurs very infrequently throughout 
the irrigated western U.S.  Little else is known about the 
pathogen or this form of root rot, primarily due to its rare 
appearances.  However, it has been found repeatedly in 
Nebraska from multiple sugar beet fields (at least two dozen) 
since 2011.  
Diagnostic Studies
Molecular analyses of DNA sequences revealed that 
the DRC isolates had high degrees of similarity (96% 
identity) with sequences of a binucleate Rhizoctonia species.  
Binucleates are a group of Rhizoctonia species that possess 
two nuclei within their cells in contrast to the more familiar, 
multinucleate root and crown root rot pathogen (R. solani).  
This characteristic has been additionally confirmed with 
microscopic examinations.  All subsequent DRC isolates 
examined to date (>20) possess nearly identical DNA 
sequences.  Based on the different symptoms, unique nuclear 
conditions, and DNA sequence similarities with binucleate 
Rhizoctonia species, it has been demonstrated that the DRC 
isolates were clearly distinct from the R. solani pathogen 
associated with RRCR.  
Field Studies
The plant pathology program in Scottsbluff conducted 
recent field studies demonstrating that the DRC pathogen is 
sensitive to current fungicides and disease tolerant cultivars 
in the same manner as R. solani, which is good news for 
future disease management efforts.  However, this work also 
discovered that the DRC isolates actually caused significantly 
greater yield reductions and disease severity compared with 
those induced by R. solani when employing cultivars lacking 
disease resistance.  The implications of these additional 
Rhizoctonia pathogens and their effects on potential disease 
losses to Nebraska sugar beet producers are unknown, but 
the recently increased incidence of both is cause for some 
concern and is currently the subject of ongoing investigations 
for evaluating methods for disease management.  
Violet root rot
Dry rot canker
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